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PEEFACE. 


Havino  so  lately,  in  my  volumes  on  the  Recent  and 
Fossil  Lepadidse,  expressed  as  strongly  as  I  could,  and  with 
the  utmost  sincerity,  the  obligations  imder  which  I  lie  to 
very  many  naturalists,  I  will  not  here  repeat  my  thanks, 
and  will  only  say  that  the  assistance  formerly  rendered  me 
from  so  many  quarters  has  been  most  kindly  continued 
without  intermission.  The  references  under  the  Habitats, 
in  which  I  may  remark  the  names  of  Mr.  Cuming  and  of 
Mr.  Stutchbury,  and  of  the  British  Museum,  so  often  recur, 
show  my  deep  obligations  to  these  gentlemen  and  to 
Dr.  Gray,  and  indeed  to  most  of  the  British  and  several 
Foreign*  collectors  of  recent  and  fossil  shells.  At  the 
period  when  the  Introduction  to  this  volume  was  printed,  I 
stated  that  I  did  not  know  whether  the  Palaeontographical 
Society  would  publish  the  few  British  fossil  Balanidae ;  the 

*  I  feel  under  special  obligation  to  Mr.  Dana  for  several  very  interesting 
communications  connected  with  the  present  subject,  and  for  information 
derived  from  his  magnificent  work  on  the  Crustacea,  collected  during  the 
United  States  Exploring  Expedition.  Also  to  M.  Bosquet,  of  Maestricht,  for 
the  loan  and  gift  of  several  interesting  fossils,  described  and  illustrated  with  the 
utmost  fidelity,  in  his  beautiful  "  Monographic  des  Crustac^s  fossiles  du  terrain 
Cr(*tacce  du  D.  dc  Limbourg." 


Council  has  now  honoured  me  by  determining  on  this 
publication,  so  that  these  species  will  hereafter  be  more 
fully  illustrated  than  they  could  be  in  the  present  volume. 
I  cannot  conclude  this  short  preface,  without  again  tender- 
ing my  most  grateful  thanks  to  the  Council  of  the  Ray 
Society  for  the  publication  of  my  two  volumes,  and  for  the 
very  kind  mauner  in  which  they  have  acceded  to  all  my 
requests. 

DovB,  Eext;  Jul),  18G4. 
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INTRODUCTION. 

Mt  fonner  volume,  published  by  tlie  Ray  Society, 
treated  only  of  the  Lepadidse,  one  family  of  the  Cirripedia  : 
I  was  induced  to  print  it  from  having  the  materials  ready, 
though  this  partial  publication  has  been  in  some  respects 
inconvenient.  The  Palaeontographical  Society  has  done 
me  the  honour  to  publish,  with  ample  illustrations,  the  fossil 
species  of  this  same  family  of  Ijcpadidae.  This  present 
volume  completes  my  work  on  the  sub-class  Cirripedia.* 
I  had  originally  intended  to  have  published  a  small  volume 
on  my  anatomical  observations  ;  but  the  full  abstract  given 
in  my  former  volume,  which  will  be  illustrated  to  a  certain 
extent  in  the  plates  appended  to  this  volume,  together  with 
the  observations  here  given  under  the  Balanida^,  appear  to 
me  sufficient,  and  I  am  unwilling  to  spend  more  time  on 
the  subject.  In  the  volume  on  the  Lcpadida^,  I  gave  the 
specific  or  diagnostic  characters  in  English  and  Latin : 
I  have  here  left  out  the  latter,  inasmuch  as  I  have  appended 
at  the  end  of  this  volume  a  Latin  Synopsis   of  all  the 

*  The  number  of  the  Britisli  fossil  species  of  the  Balanida;  and  Verrucidfe  in  a 
reco^isablc  state  is  so  small,  that  I  do  not  know  whether  it  will  be  considered 
worth  while  to  publish  in  the  Palseoutographical  series  more  detailed  illustra- 
tions than  arc  given  in  this  volume. 

\ 


2  INTRODUCTION. 

species,  recent  and  fossil,  of  the  whole  class.  To  each  species 
is  added  a  reference  to  tLe  pages  and  plates  of  my  three 
volumes,  so  that  the  Synopsis  will  serve  as  a  systematic 
index  to  the  three:  an  alphabetical  index  to  the  present 
volume  is  also  given.  In  the  Lepadidse,  I  gave  an  additional 
specific  character,  derived  from  the  softer  parts  of  the 
animal's  body :  in  the  Balanidae,  these  parts  are  more  alike 
in  the  different  species,  and  1  have  found  it  impossible  to 
give  a  diagnostic  character  thus  derived.  In  those  cases  in 
which  a  Family  contains  but  one  genus,  or  a  Genus  but  one 
species,  I  have  assigned  my  reasons  for  the  institution  of  such 
groups,  but  have  given,  as  heretofore,  only  a  single  descrip- 
tion in  full :  it  would  have  been  easyto  have  separated,  by 
analogy,  this  description  into  one  for  the  species,  another 
for  the  genus  or  for  the  family ;  but  as  I  believe  such  separa- 
tion  and  subordination  of  the  characters  would  have  beea 
largely  conjectural,  I  have  thought  it  best  to  act  as  I  have 
done,  and  give,  thus  saving  useless  repetitions,  only  a  single 
description,  and  leave  It  for  my  successors,  when  more 
genera  or  species  are  known,  to  separate,  with  such  certainty 
as  is  ever  possible,  the  generic  from  the  specific  characters. 

In  nomenclature,  I  have  endeavoured  rigorously  to 
foilow  the  rules  of  the  British  Association,  and  have  never, 
at  .least  intentionally,  broken  through  the  great  law  of 
priority.  In  accordance  with  the  rules,  I  have  rejected, 
thnt  is,  as  compulsory,  all  names  given  before  the  intro- 


NOMENCLATUBB  07  THB  SHELL  OP  A  SESSILE  CIBRIPBDE. 

SHELL.    Kg.  I. 

Ori/r«  at  ihtU.  rarroDBded  br  tlu  tl»U.     SiaU  fdnatd  b}  tha  ak  (c-il)  ad  bj  pottiiiM  of  the 
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kd  henn  tlie  Roatnun  hu  tin  itnLnnr*  of  Fig,  9. 

COMPARTMENTS. 
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having  very  different  characters,  partly  from  undei^ing  a 
vaiying  amount  of  disintegration,  and  partly  from  unknown 
innate  causes,  are  extremely  variable.  Under  the  head  of 
Fariatian^  in  the  Family  Balanidae,  and  under  the  Genus 
Balanus,  I  have  enlarged  on  this  subject,  and  have  shown 
that  there  is  scarcely  a  single  external  character  which  is 
not  highly  variable  in  most  of  the  species.  As  whole 
groups  of  specimens  often  vary  in  exactly  the  same  manner, 
it  is  not  easy  to  exaggerate  the  difficulty  of  discriminating 
species  and  varieties.  It  is  absolutely  necessary  in  most 
cases,  for  mere  identification,  that  the  valves  of  at  least 
one  specimen  in  a  group  should  be  disarticulated  and  well 
cleaned  (for  which  purpose  caustic  potash  is  most  useful), 
so  that  the  internal  characters  may  be  examined.  Whoever 
attempts  to  make  out  from  external  characters  alone,  without 
disarticulating  the  valves,  the  species,  (even  those  inhabit- 
ing one  very  confined  region,  for  instiance  the  shores  of 
Great  Britain,)  will  almost  certainly  fall  into  many  errors : 
hence  it  is,  and  can  thus  only  be  accounted  for,  that  I  have 
not  seen  one  collection  of  British  specimens  with  all  the 
species,  though  so  few  in  number,  rightly  discriminated ;  and 
iu  the  large  majority  of  cases,  either  two  or  three  species, 
certainly  distinct,  were  confounded  together,  or  two  or  three 
varieties,  as  certainly  not  distinct,  were  separated  from  each 
other. 


On  the  Names  given  to  the  different  parts  of  Cirripedes- 

In  my  former  volume  I  have  stated  that  I  found  it 
indispensable,  in  part  owing  to  the  extreme  confusion  of 
the  nomenclature  previously  used,  to  attach  new  names  to 
several  of  the  external  parts  of  Cirrii>edes.  Almost  all  these 
names  are  applicable  to  the  Balauidse,  or  sessile  Cirripedes, 
and  to  the  Verrucidae;  but  a  few  additional  names  are 
requisite,  which,  together  with  the  old  names,  will,  I  hope, 
be  rendered  clear  by  the  accompanying  woodcuts.  In 
sessile  Cirripedes,  the  whole  of  that  which  is  externally 
visible,  may  for  convenience   sake   be   divided   into   the 


4  inteoduction; 

t^ercalum  or  operctdar  valves  {valra  opercvlarea),  and  the 
s&ell  {testa),  though  these  parts  hoinologically  present  no 
real  difference.  The  opercuhim  is  seated  generally  some 
little  way  down  within  the  orifice  of  the  shell ;  but  in  very 
young  specimens  and  in  Verruca,  the  operculum  is  attached 
to  the  summit  of  the  shell,  and  the  shell,  without  the 
operculum  be  removed,  can  hardly  be  said  to  have  any 
orifice ;  though,  of  course,  the  opercular  valves  themselves 
have  an  aperture  for  the  protrusion  of  the  cirri. 

The  shell  consists  of  the  basis  (called  the  support  by 
some  authors),  which  is  membranous  or  shelly,  and  flat  or 
cup-formed,  and  of  the  compartments  {testa  valvs),  which 
vary  from  eight  to  four  in  number,  and  occasionally  are  all 
calcified  together. 

The  compartment,  at  that  end  of  the  shell  where  the  cirri 
are  exserted  through  the  aperture  or  lips  of  the  operculum, 
is  called  the  carina  (fig.  1);  the  compartment  opposite 
to  it  is  the  rostrum, — these  two  lying  at  the  ends  of  the 
longitudinal  axis  of  the  shell.  Those  on  the  sides  are  the 
lateral  compartments;  that  nearest  the  carina,  being  the 
carino-lateral  {testa  valva  carino-lateralis),  that  nearest  the 
rostrum,  the  rostro-lateral,  and  the  middle  one,  simply  the- 
lateral  compartment ;  but  these  three  compartments  are 
rarely  present  together.  The  rostro-lateral  compartment, 
which  always  resembles  fig.  2,  and  may  be  always  known 
by  having  ratiii  on  both  sides,  is  often  absent;  and  not 
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The  radius*  (adopting  tlie  name  used  by  Bruguiere, 
Lamarck,  and  others)  differs  remarkably  in  appearance 
(though  not  in  essence)  from  the  walls  or  parietid  portion^ 
owing  to  the  direction  of  the  lines  of  growth  and  the  state 
of  its  usually  depressed  surface.  In  the  upper  part  the 
radii  overlie  the  alse  of  the  adjoining  compartments:  in 
outline  (r,  fig.  1,  2, 3),  they  are  wedge-formed,  with  their 
points  downwards ;  their  summits  (and  this  is  often  a  useful 
specific  character)  are  either  parallel  to  the  basis  or  as  in 
fig.  1  and  2,  oblique.   The  radii  are  sometimes  not  developed. 

The  ala  (so  called  by  Dr.  Gray)  are  overlapped  by  the 
radii  and  by  part  of  the  walls;  they  usually  extend  only 
about  half  way  down  the  compartment  {a  fig.  3,  4,  1) ; 
their  summits  are  either  parallel  to  the  basis  or  oblique. 
The  alaj  of  the  several  compartments,  together  with  the 
internal,  upper,  thickened  surfaces  of  the  walls,  against  a 
shoulder  of  which  the  sutural  edges  of  the  alae  abut,  have 
been  called  (by  Dr.  Gray)  the  sheath  {vaffina).  The  upper 
and  greater  portion  of  the  sheath  is  marked  by  transverse 
lines,  caused  by  the  exuviation  of  the  opercular  membrane^ 
as  that  membrane  may  be  called,  which  unites  the  operculum 
all  round  to  the  sheath,  or  upper  internal  surface  of  the 
shell. 

The  carina  has  always  two  alee,  as  in  fig.  4. 

The  carinO'lateral  and  lateral  compartments  have  always 
an  ala  on  one  (the  rostral)  side,  and  a  radius  on  the  other 
(the  carinal)  side,  as  in  fig.  3. 

The  rostro-lateral  compartment  (when  present)  has  always 
radii  on  both  sides,  as  in  fig.  2. 

The  rostrum  has  normally  al(B  on  both  sides,  as  in  fig.  4, 
but  very  often  from  fusion  with  the  rostro-lateral  compart- 
ments on  both  sides,  it  has  radii  on  both  sides,  as  in  fig.  2. 

♦  The  radii  have  been  called  by  Kanzani  and  De  Blainville  "  arcse  depressae" 
(the  parietal  portions  of  the  compai-tments  beiug  the  "  areae  prominentes") ;  by 
Poli,  "areiB  interjoctae ;"  by  Gray,  "sutures;"  by  Coldstream,  "compartments 
of  the  second  order,"  (the  parietal  portions  being  those  of  the  first  order) ;  by 
some  autliors  as  "  intersticia".  1  may  here  add  that  the  scuta  are  the  "  ventral 
valves"  of  Gray,  the  "anterior"  of  Kanzani,  and  the  "inferior  opercular"  of 
De  Blainville :  the  terga  are  the  "  posterior  valves"  of  Gray  and  lianzaui,  but 
the  "  superior  opercular"  of  De  Blainville :  the  rostrum,  on  tiie  other  hand, is  tiie 
"anterior  valve"  of  Ferussac  and  the  "ventral"  of  De  Blainville;  the  carina 
being  the  "dorsal  valve"  of  the  latter  author. 
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The  wsUs  of  the  shell,  the  basis,  and  the  radii,  are  in  very 
many  cases  composed  of  an  outer  and  inner  lamina,  united 
together  by  longitudinal  septa  ;  a  set  of  tubes  or  pores  being 
thus  formed.  The  points  of  the  longitudinal  septa  gen&' 
rally  project  beyoud  the  laminae,  and  are  denticulated  on 
both  sides  (see  woodcut,  further  on ;)  the  septa  are  some- 
times branched,  several  irregular  rows  of  pores  between  the 
two  lamiuBC  being  then  formed  (see  PI.  7,  fig.  3d,  and 
PI  [0,  fig.  ly,  \h). 

Operca/um,  or  epercular  valves. — These  consist  of  a  pair 
of  scuta  and  a  pair  of  terga.  They  are  joined  to  the  sheath 
of  the  shell  by  the  opercular  membrane. 

Scutum  (woodcut  5) :  this  valve  is  generally  sub-trian- 
gular, and  its  three  margins  are  the  baaal,  the  tergal,  so 
called  from  being  articulated  with  the  tergum,  and  the 
occlttdent,  so  called  from  opening  and  shutting  against  the 
opposed  valve.  The  angles  are  called  from  the  adjoiniug- 
mai^ns,  as  bast-tergal,  &c. ;  the  upper  angle  being  the  apex. 
The  scutiim  is  ordinarily  articulated  to  the  tergum  by  an 
articular  ridge  [crista  articularis),  running  up  to  the  apex 
of  the  valve,  and  by  an  articular  furrow,  which  latter  receives 
the  scutal  margin  of  the  tergum.  The  articular  ridge,  in- 
stead of  projecting  straight  up  from  the  valve,  when  laid  fiat 
on  its  external  surface,  often  bends  over  to  the  tergal  side, 
and  is  then  said  to  be  refiewed.  On  the  internal  surface  of 
the  valve,  there  is  almost  always  an  adductor  pit  c 
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of  tbe  spiir.  The  part  called  the  spur  is  often  so  broad,  that 
the  name  becomes  not  very  appropriate.  The  angles  are 
denominated,  from  the  adjoining  margins,  as  basi-carinal, 
or  Sasi'Scutal  angle,  &c.  On  the  under  side,  in  the  upper 
part,  there  is  an  articular  rid^e,  and  on  its  scutal  side,  an 
articular  furrow,  receiving  the  articular  ridge  of  the  scutum. 
In  the  basi-carinal  comer  of  the  valve  there  are  often  crests 
for  the  attachment  of  the  tergal  depressor  muscle. 

Sad,  Body,  Cirri,  Mout/i. — A  slit-like  orifice  tetwecn 
the  opercular  valves  leads  into  the  sad,  in  which  the  body  is 
lodged.  The  body  consists  of  the  six  (perhaps  the  seven) 
posterior  thoracic  segments  of  the  archetype  Crustacean ;  the 
first  of  these  six  segments  (or  first  two,  if  there  be  seven 
segments)  is  developed  on  its  dorsal  aspect  into  a  part, 
which  I  have  called  the  prosonia*  (see  fig.  1,  c,  PL  25). 
There  is  no  abdomen.  .  The  thoracic  segments  support  six 
pairs  of  cirri.  Each  cirrus  consists  of  a  two-jointed  pedicel, 
carrying  two  multi-articulated  rami.  Rarely  there  are 
articulated  caudal  appendages  (appendices  caudales)  on  each 
side  of  the  anus.  The  prominent  mouth  consists  of  a 
labrum,  palpi,  mandibles,  maxilla,  and  outer  maxiUcB,  the 
latter  resembling  a  lower  lip :  these  organs  may  be  conve- 
niently spoken  of,  after  Milne  Edwards,  as  gnathites. 
Within  the  sack,  attached  to  its  carino-lateral  end,  a  folded 
membrane  forms  the  branchice.  The  sheets  of  ova  lying 
within  the  sack  are  called  the  ovigerom  lamellce. 

I  have  often  found  it  convenient  to  designate  the  mem- 
brane investing  the  body,  lining  the  sack,  &c.,  by  its  proper 
chemical  name  of  chitine,  instead  of  by  horny,  or  other 
such  equivalents ;  but  when  covering  parts  of  the  shell,  for 
brevity's  sake  I  have  often  spoken  of  it  as  an  epidermis,  but 
I  do  not  believe  that  such  is  its  nature.  When  this  mem- 
brane sends  into  the  body  of  the  animal  rigid  projections  or 
crests,  for  the  attachment  of  muscles  or  any  other  purpose, 
I  call  them,  after  Audouin,  apodemes.  For  the  underlying 
true  skin,  I  use  the  term  corium. 

Relative  position  of  parts, — The  centre  of  the  generally 
flat  basis,  which  is  cemented  to  the  supporting  surface,  is 

♦  A  discussion  on  the  homologies  of  the  different  parts  is  given  under  the 
head  of  the  Metamorphoses  of  the  Balanido;. 
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properly  the  anterior  end,  and  the  tips  of  the  terga,  often 
hidden  within  the  shell,  are  properly  the  posterior  end  of 
the  external  covering ;  but  I  have  found  it  more  convenient 
to  speak  of  the  upper  and  basal  surfaces  and  aspects,  which 
hardly  admit  of  any  mistake.  A  line  drawn  from  the  centre 
of  the  basis,  along  the  middle  of  the  rostrum  to  the  tips  of 
the  scuta,  shows  the  strictly  medio-ventral  surface  of  the 
shell ;  and  another  line  drawn  from  the  centre  of  the  basis, 
along  the  carina,  to  the  tips  of  the  terga,  shows  the  strictly 
medio-doraal  line ;  but  from  the  crooked  course  of  these 
lines,  I  have  found  it  far  more  convenient  to  speak  of  the 
rostral  and  carinal  end  or  aspect  of  the  different  parts  of 
the  shell ;  this  is  the  more  necessary  with  respect  to  the  in- 
ternal parts  of  the  animal,  owing  to  their  remarkable  changes 
of  position  during  the  metamorphosis,  whence  it  comes 
that  the  dorsal  surface  of  the  thorax  faces  partly  dorsally, 
partly  anteriorly  or  downwards,  and  partly  even  ventrally; 
and  the  ventral  surface  of  the  whole  posterior  part  of  the 
thorax  faces  upwards  or  posteriorly ;  but  when  we  refer 
these  parts  to  the  rostral,  carinal,  basal,  and  upper  ends  of 
the  shell,  there  can  be  no  mistake.  There  has  moreover 
been  great  confusion  in  these  relative  terms,  as  applied  by 
difTerent  authors. 

When  a  sessile  Cirripede  is  held  in  the  position  in  which 
they  have  generally  been  figured,  namely  with  the  basis 
downwarda  and  the  scuta  towards  the  beholder,  then  the 
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Class— CRUSTACEA. 

S  ub-ClaSS CiRRIPEDI  A . 

Crmtacea  attached  by  the  anterior  end  of  the  head^  by 
cement  proceeding  from  a  modified  portion  of  the  ovaria  ; 
archetype  composed  of  seventeen  segments^  with  the  three 
first  of  large  size,  and  almost  always  developed  into  a  cara-^ 
pace,  not  wholly  exuviated,  and  capable  of  various  move* 
ments  ;  antenna  none ;  eyes  rudimentary  ;  mouth  prominent^ 
formed  by  the  partial  confluence  of  the  labrum,  palpi,  man^ 
dibles,  and  two  pairs  of  mcuxnlla;  thoraw  attached  to  the 
internal  sternal  surface  of  the  carapace,  generally  bearing 
six  pairs  of  captorial,  biramous,  multi-articulated  limbs; 
abdomen  generally  rudimentary;  branchiae,  when  present, 
attached  to  the  under  sides  of  the  carapace ;  generally  bi^ 
sexual,  when  unisexual,  males  epizoic  on  the  female ;  penis 
single,  generally  probosciformed,  seated  at  the  posterior  end 
of  the  abdomen;  oviducts  none;  metamorphoses  complex. 

Within  the  memoiy  of  many  living  naturalists,  Cirripedes 
were  universally  looked  on  as  belonging  to  the  Molluscous 
kingdom;  nor  was  this  surprising,  considering  the  fixed 
condition  of  their  shells,  and  the  degree  of  external  resem- 
blance between,  on  the  one  hand,  Lepas  and  Teredo,  and 
on  the  other  hand,  between  Balanus  and  a  Mollusc  com- 
pounded of  a  patella  and  chiton.  It  is  remarkable  that 
this  external  false  appearance  overbore,  even  in  the  mind  of 
Cuvier,  his  knowledge  of  their  internal  structure,  namely, 
their  lateral  jaws,  articulated  appendages,  and  regular  gan- 
glionic nervous  system,  which  now  strike  us  as  such  con- 
clusive evidence  of  their  position  in  the  great  Articulate 
kingdom.  Straus*  was,  I  believe,  the  first  who,  in  1819, 
maintained  that  Cirripedes  were  most  closely  allied  to  Crus- 
tacea. But  this  view  was  disregai'ded,  until  J.  Vaughan 
Thompson's!  capital  discovery,  in  1830,  of  their  metamor* 

*  M^moires  du  Mus6um  d'Histoire  Nat.,  torn  v,  p.  3 SI. 
t  Zoological  Researches  and  Illustrations. 
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ptoses,  since  which  time,  Cirripedes  have  been  almost  uni- 
versally admitted  amongst  the  Crustaceans.  It  is  well 
known,  that  it  is  hardly  possible  to  give  a  definition  of  this 
great  class,  which  shall  include  every  member  of  it ;  never- 
theless, even  if  the  mature  Cirripede  alone  be  considered, 
the  following  characters,  viz.  the  slight  separation  of  the 
head  and  fiiorax,  the  latter  generally  bearing  six  pairs  of 
appendages,  and  the  being  enclosed  in  a  carapace — together 
with  the  periodical  exuviation  of  the  greater  part  of  the 
external  membranes,  would,  perhaps,  suffice  to  show  that  it 
should  be  classed  amongst  Crustacea, 

But  it  still  remains  undecided  what  rank  in  this  class. 
Cirripedes  should  hold.  Before  briefiy  discussing  this' point, 
it  is  indispensable  to  indicate  their  essential  characters, 
which  1  will  immediately  attempt.  7or  as  long  as  it  remained 
doubtful  which  was  their  anterior  extremity,  which  the  ven- 
tral or  dorsal  surface ;  as  long  as  the  peduncle  was  thought 
by  one  naturalist  to  be  the  legs,  by  another  the  abdomen, 
in  a  modified  condition,  it  was  hopeless  to  compare  Cirripedes 
with  ordinaiy  Crustaceans,  and  assign  to  them  their  due 
rank. 

In  the  larva  in  the  first  stage,  au  eye  and  two  pairs  of 
antennae  are  in  process  of  formation  or  nie  developed ;  here, 
then,  according  to  the  analogy  of  all  Crustaceans,  we  have 
evidence  of  the  existence  of  the  first  three  cephalic  segments. 
Tlie  month   always   consists  of  three    pairs  of  gnathites. 
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however,  be  observed  that  in  the  two  orders  just  referred 
to,  each  includes  only  a  single  species ;  but  I  know  of  no 
good  reason  why,  on  this  account,  their  structure  should  be 
valued  the  less.  In  the  third  order,  the  Thoracica,  which 
includes  all  common  Cirripedes,  two  segments  with  their 
appendages  are  missing  out  of  the  eight  that  should  succeed 
the  mouth ;  from  the  open  interval  in  the  pupa,  between 
the  mouth  and  first  pair  of  natatory  legs,  and  from  some 
other  reasons,  I  believe  that  the  two  missing  segments  are 
the  seventh  and  eighth,  or  last  cephalic  and  first  thoracic 
segments,  and  that  they  have  coalesced  close  posteriorly  to 
the  mouth.*  In  the  order  Thoracica,  the  abdomen  is  quite 
rudimentary,  though  often  still  bearing  caudal  appendages ; 
in  the  pupa,  however,  of  this  order,  as  in  the  mature  animal 
of  the  two  other  orders,  it  is  formed  of  three  segments. 
Hence  I  conclude  that,  notwithstanding  the  absence  of  the 
above  two  segments  with  their  appendages  in  the  Thoracica, 
the  archetype  Cirripede  may  be  safely  said  to  be  composed 
of  seventeen  segments. 

In  the  classification  of  Crustacea,  the  relation  and  number 
of  the  segments  of  the  different  parts  of  the  body,  are  viewed 
both  by  Prof.  Milne  Edwardsf  and  Mr.  Dana,  J  as  of  the 
highest  importance.  I  may  premise  that  both  these  au- 
thors divide  the  Crustacea  into  Podophthalmia,  Edriophthal- 
mia,  and  Entoniostraca ;  Milne  Edwards  making  a  fourth 
legion,  the  Branchiopoda,  and  another  division,  including 
Licnulus,  of  equal  value  to  the  above  four  legions  altogether; 
whereas  Dana  sinks  Limulus  and  the  Branchiopoda  under 
his  Entomostraca.  As  far  as  concerns  our  present  discussion 
on  Cirripedes,  the  fii-st  three  divisions,  as  valued  by  Dana, 
will  best  serve  as  standards  of  comparison ;  but  it  is  not 
unimportant  to  our  present  purpose,  as  showing  how  diffi- 
cult it  is  to  weigh  the  value  of  the  higher  divisions  of  a 
Class,  to  observe  the  wide  difference  in  opinion  of  two  natu- 
ralists, so  eminent  for  their  knowlege  of  the  class  in  question 
and  for  their  high  abilities. 

♦  This  question  and  the  whole  subject  of  the  homologies  of  the  several  parts 
of  a  Cirripede,  will  be  discussed  under  the  head  of  the  Metamorphoses  of  the 
Balanidse. 

f  Annales  des  Sciences  Nat.,  torn,  xviii,  p.  120, 1852. 

X  Crustacea:  'United  States  Exploring  Expedition,'  p.  1395, 1852. 
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In  the  order  Tboracica,  including  all  common  Cu'dpedes, 
the  cephalic  and  thoracic  segments  are  as  much  confounded 
together  (but  with  coalescence  and  abortion  of  two  middle 
segments)  as  in  most  Fodophthalmiu ;  but  in  the  two  other 
orders,  the  cephalic  and  thoracic  segments  are  as  distinct 
as  in  the  Ediiophthalmia.  The  number  of  the  segments, 
however,  which  strictly  appertain  to  the  anterior  part  of  the 
head  and  mouth,  being  only  six,  is  an  Entomostracan  cha- 
racter ;  on  the  other  hand,  the  first  pair  of  cirri  in  the  Tho- 
racica,  has  some  claim  from  their  position,  apparent  functions, 
and  separation  from  the  succeeding  pairs,  to  be  said  to  belong 
to  the  mouth  ;  on  which  view,  the  firat  nine  segments  would, 
in  function,  be  cephalic,  as  in  the  highest  Crustaceans.  The 
fewness  of  the  segments  of  the  abdomen,  and  their  not 
bearing  in  two  of  the  orders  appendages,  is  aa  Entomos- 
tracan character. 

Cirripedes  are  permanently  attached,  even  before  their 
final  metamorphosis,  by  a  tissue  or  cement,  first  debouching 
through  the  second  pair  of  antennae,  and,  subsequently,  in 
most  cases,  through  special  orifices,  penetrating  the  anterior 
part  of  the  head ;  this  cement  proceeds  fmm  glands,  which 
certainly  are  modiflfed  portions  of  the  ovarian  system.  This 
fact  I  consider  of  the  highest  classificatory  importance,  for  it 
is  absolutely  the  one  single  character  common  to  all  Cirri- 
pedes, besides  such  aa  show  only  that  these  animals  belong 
to  the  articulated  kingdom,  and  are  Crustaceans.   No  struc- 
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apparently  arises  from  the  fixed  condition  of  the  animals  of 
both  groups. 

The  carapace,  which  covers  the  dorsal  surface  of  the 
larva  in  the  first  stage,  in  the  last  larval  or  pupal  stage  is 
developed  so  as  to  enclose,  like  a  bivalve  shell,  the  whole 
body.  In  the  mature  Cirripede,  the  whole  external  cover- 
ing, whether  shell  and  operculum,  or  capitulum  and  pedun- 
cle, can  be  conclusively  shown  to  be  the  carapace  of  the 
pupa,  modified.  In  thus  enclosing  the  mouth  and  whole 
body,  the  modified  carapace  resembles  that  of  several  Ento^ 
mostracans;  but  in  being  apparently  formed  (as  I  hope 
hereafter  to  show)  by  the  development  of  the  third  segment 
of  the  head,  and  in  consisting  generally  of  distinct  sclero- 
dermic plates,  arranged  in  an  imbricated  order,  there  is, 
I  think,  a  closer  resemblance  to  the  same  part  in  some  of 
the  Podophthalmia.  The  carapace,  or  portions  of  the  cara- 
pace, being  capable  of  other  movements,  besides  merely 
opening  and  shutting,  differs,  I  believe,  from  that  of  all  other 
Crustaceans ;  as  it  likewise  does*  in  the  greater  part  not 
being  periodically  moidted. 

Moreover,  in  all  Cirripedes  there  is  another  striking 
peculiarity  connected  with  these  parts,  namely,  the  exclusive 
attachment  of  the  whole  thorax  or  included  body  to  the 
internal  ventral  or  sternal  surface  of  the  carapace  and  head. 
In  the  pupa,  the  thorax,  as  in  all  Crustaceans,  opens  into, 
and  is  continuously  united  with,  the  large  anterior  part  of 
the  head ;  but  from  the  singular  fact  that  the  thorax  of  the 
young  Cirripede  is  developed  not  within  the  thorax,  but 
within  the  head  of  the  pupa  (PL  30,  fig.  2),  with  its  lon- 
gitudinal axis  placed  at  right  angles  to  that  which  it  held  in 
the  pupal  condition  (the  mouth  and  the  whole  exterior  being 
developed  conformably  with  that  of  the  pupa),  it  comes  to 
pass  after  the  metamorphosis,  that  the  Cirripede  is,  as  it 
were,  internally  cut  in  twain  (compare  PI.  25,  fig.  1,  and 
PI.  30,  figs.  2  and  3).  Thus  it  is,  as  will  hereafter  be  more 
fully  explained,  that  the  sack  originates,  and  thus  the  body 
becomes  attached  to  the  internal  ventral  surface  of  the 
carapace  and  front  of  head. 

*  The  carapace,  however,  of  the  Isaura,  a  Branchiopod,  according  to  M.  Joly 
(*  Aunales  des  Sc.  Nat.,'  2  ser.  vol.  xvii,  p.  293),  is  not  moulted. 
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The  thorax  in  two  of  the  Orders  bears  no  appendages, 
but  in  all  common  Cirripedes  it  is  furnished  with  six  paira 
of  biramous,  multiarticiilated  cirri,  which  have  a  peculiar 
character,  different  from  the  limbs  of  other  Crustaceans, 
not  being  natatory,  ambulatory,  or  branchial,  but  "captorial" 
or  fitted  for  sweeping  the  water,  and  thus  catching  prey.* 
The  cirri,  at  least  the  anterior  pairs,  can,  besides  other 
movements,  lengthen  and  shorten  themselves ;  and  this  Milne 
Edwardsf  states  is  the  case  with  the  Podophtbalmia,  and  is 
considered  by  him  as  an  important  character.  The  cirri  of 
the  first  pair  are  attached  on  each  side  close  to  the  bases 
of  the  mandibles,  and,  as  already  remarked,  have  some  claim 
to  be  considered  as  maxillipeds  or  mouth  organs.  The  three 
or  the  four  posterior  pairs  of  cirri  in  the  Balanidee,  form  a 
series  somewhat  distinct  from  the  two  or  three  anterior  pairs, 
thus  recaUing  a  characteristic  feature  in  the  Edriophthalmia. 

The  mouth  is  prominent,  and  is  formed  by  tne  partial 
confluence  of  the  labrum,  palpi,  and  lower  segments  of  the 
mandibles,  and  of  two  pairs  of  raaxill^e ;  it  is  capable  of 
movement  as  a  whole ;  in  this  respect  we  are  reminded  of 
the  Suctorial  Entomostracans;  but  I  believe  the  above  type 
of  structure  of  the  mouth  is  peculiar  to  Cirripedes. 

The  alimentary  canal  is  simple,  but  can  be  distinctly 
divided  into — (Ist)  an  oesophagus,  singular  from  the  bell- 
shaped  expinsion  of  its  lower  end;  (2d)  the  stomach, 
which  is  directed  forwards  and  then  doubled  back ;  and 


XHBIR  RANK.  15 

nic^  arise,  and  run  almost  parallel  and  under  the  collar 
surrounding  the  oesophagus ;  they  are  very  remarkable  from 
their  great  size,  and  from  forming  a  plexus  together  with 
a  lai^e  branch,  arising  on  each  side  from  the  collar  cIosq 
behind  the  supra-cesophageal  ganglion, — a  stnicture  unlike 
anything  observed  in  other  Crustaceans.  The  eyes,  as 
already  remarked,  are  rudimentary,  and  singular  from  being 
imbedded  at  a  distance  from  the  anterior  end  of  the  animal. 
In  the  basal  confluent  segments  of  the  outer  maxillae  there 
are  two  orifices,  leading  into  little  sacks,  which  I  believe 
are  olfactory  organs :  again  there  are  two  other  orifices  on 
each  side  of  the  thorax,  beneath  the  first  pair  of  cirri,  leading 
into  sacks,  with  a  curious  elastic  vesicle  suspended  within 
them ;  and  these  I  can  hardly  doubt  are  acoustic  organs. 
Of  these  orifices  and  organs,  there  is  no  trace  in  the  same 
relative  positions  in  any  known  Crustacean. 

Cirripedes  are  ordinarily  bisexual,  in  which  they  difier 
from  all  Crustaceans:  when  the  sexes  are  separate,  the 
males  are  minute,  rudimentary  in  structure,  and  perma- 
nently epizoic  on  the  females ;  to  these  latter  facts  we  have 
a  partial  analogy  in  some  of  the  Suctorial  Entomostracans ; 
but  a  far  closer  analogy  in  certain  Rotifers,  which  are 
considered  by  many  naturalists  as  Crustaceans ;  but  to  the 
above  subject  I  shall  almost  immediately  have  to  recur. 

The  male  excretory  organ  is  probosciformed  and  capable 
of  the  most  varied  movements ;  it  is  single  and  medial ;  it 
is  seated  (in  the  one  instance  in  which  this  point  can  be 
safely  judged  of)  at  the  extremity  of  the  abdomen,  and 
therefore  near  the  normal  position  of  the  anus;  in  all 
these  respects  there  is  a  very  great  difierence  from  other 
Crustaceans,  in  which  the  male  organs  are  laterally  double, 
and  are  not  seated  at  the  extremity  of  the  abdomen.  In 
regard  to  the  female  organs,  the  ovarian  tubes  and  caeca 
inosculate  together :  there  are  no  oviducts ;  the  ova,  con- 
nected together  by  membrane,  and  so  forming  the  "  ovi- 
gerous  lamellae,"  become  exposed  by  the  exuviation  of  the 
lining  tunic  of  the  carapace  or  sack,  and  by  the  formation 
of  a  new  tunic  on  the  under  side  of  these  lamellae;  a 
process,  I  believe,  unknown  in  other  Crustaceans. 

The  metamorphoses  are  highly  complex.     The  larva  in 
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its  first  stage  bears  a  very  close  general  resemblance,  in 
having  three  pairs  of  natatory  appendages,  the  Srst  being 
uniraraoua  and  the  two  others  biramous,  and  in  having  a 
single  eye  on  its  broad  anterior  front,  to  the  larvae  of  most 
Entomostracans ;  but  I  cannot  avoid  the  belief,  that  this 
resemblance  is  only. apparent,  and  not  essential;  and  of 
false  resemblances,  how  many  instances  occur  in  the  animal 
kingdom  1  In  the  larva,  when  first  freed  from  the  egg,  both 
pairs  of  antennae  are  in  process  of  formation  within  en- 
velopes :  the  mouth  is  probosciformed  and  capable  of  move- 
ment, but  is  destitute  of  gnathites ;  it  occupies  a  position 
between  the  three  pairs  of  natatory  limbs ;  and  these  limbs 
I  must  believe,  for  reasons  hereafter  to  be  assigned, 
answer  (improbable  as  I  am  well  aware  it  must  at  first 
appear)  to  the  second,  third,  and  fourth  thoracic  legs  of  the 
archetype  Crustacean  :  the  two  hinder  pairs  of  limbs  appa- 
rently soon  become  captorial,  or  fitted  to  secure  prey.  Now, 
I  cannot  find  in  the  published  accounts  of  the  larvse  of 
Entomostracans,  any  that  answer  to  this  description. 

The  larva  in  the  last  'stage  might  be  included  in  the 
vast  class  of  Entomostracans :  the  attachment  of  the  eyes 
to  the  singular  apodemcs  produced  inwards  from  the  basal 
segment  of  the  great  prehensile  antennse,  and  the  develop- 
ment of  only  the  posterior  six  pairs  of  thoracic  limbs,  are  its 
chief  peculiarities  :  but  its  rudimentary  mouth,  owing  to  its 
transitional  or  pupal  condition,  renders  the  assignment  of 
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that  it  leads,  more  plainly  than  some  other  Cirripede,  into 
ordinary  Crustaceans.  Moreover,  a  great  range  of  structure, 
as  we  shall  soon  briefly  show,  is  included  within  the  group : 
I  can  adduce  three  or  four  undoubted  Cirripedes,  very 
considerably  more  different  from  each  other,  than  any  two 
members  within  the  sub-class  Podophthalmia,  or  within  the 
Edriophthalmia,  or  the  Branchiopoda,  and  quite  as  different 
as  within  the  Entomostraca. 

The  opinion  here  expressed,  that  Cirripedes  form  a 
sub-class  of  equal  value  with  the  other  main  Crustacean 
groups,  I  am  well  pleased  to  find,  accords  with  Mr.  Dana's* 
view,  who  remarks  that  this  sub-class  "has  so  many 
peculiarities  of  structure,  that  it  should  be  regarded  as 
a  distinct  type,  rather  than  a  subordinate  division  of  the 
third  (or  Entomostracan)  type."  M.  Miln^  Edwards,t 
after  dividing  all  Crustacea  into  two  groups,  divides  one 
of  them  into  four  legions;  and  of  one  of  these,  the 
Entomostraca,  he  makes  the  Cinipedes  a  sub-group.  I 
feel  so  entire  a  deference  for  any  opinion  on  affinities  or 
classification  expressed  by  Milne  Edwards,  that  I  diffi)r 
from  him  with  the  greatest  hesitation.  He  does  not  give 
his  reasons  for  assigning  so  subordinate  a  rank  to  Cirripedes, 
but  I  imagine  it  is  from  the  nature  of  their  metamorphoses: 
but  if  this  be  the  case,  I  cannot  understand  why  he  should 
assign  to  his  Branchiopods  a  rank  equal  to  his  Ento- 
raostracans.  Moreover,  I  must  repeat,  that  I  do  not 
believe  that  the  larvae  do  resemble  the  larvae  of  Ento- 
mostracans  and  Branchiopods  nearly  so  closely  as  at  first 
appears  to  be  the  case.  I  may  add,  that  Burmeister{ 
has  assigned  to  the  Cirripedes  a  place  amongst  the 
Crustacea,  almost  equally  subordinate  to  that  given  to  them 
by  Milne  Edwards. 

That  Cirripedes  have  some  special  affinity  to  the  Ento- 
mostraca, may  be  inferred  from  the  fewness  of  the  cephalic 
appendages,  the  biramous  legs,  the  state  of  the  abdomen, 
and  the  form  of  the  carapace.  Perhaps  in  the  peculiar 
state  of  confiuence  of  the  lower  segments  of  the  gnathites, 

♦  'Crustacea:  United  States  Exploring  Expedition,*  p.  1407, 1852. 

t*  Annales  des  Sciences  Nat.,'  torn,  xviii,  p.  120,  1852. 
'    >  '  Beitrage  zur  Naturgeschichte  der  RanKenfiisser,'  1834. 

2 


IS  CIBRIPKDIA, 

in  the  aborted  antennas,  the  rudimentary  ejes,  and  in  the 
minute  parasitic  males  (when  such  exist),  there  is  a  more 
direct  relation  to  the  Suctoiial  division  of  the  Entomostraca; 
but  some  of  these  resemblances  are  probably  only  analogical, 
resulting  from  the  fixed  condition  of  both  groups.  It  should 
not  be  overlooked,  that  out  of  the  three  orders  into  which 
Cirripedes  may  be  divided,  in  the  two  latter,  the  mature 
animal  presents  hardly  any  resemblance  to  an  Entomostra- 
can.  From  the  distinct  presence  in  either  pupa  or  mature 
animal  of  the  foiu-teen  segments  of  the  cephalo-thorax;  from 
the  apparent  composition  of  the  carapace,  as  will  be  subse- 
quently  explained;  and  from  the  concentrated  condition  of 
the  nervous  system,  one  is  led  to  glance  at  the  higher  Crus> 
tacea;  and  here  we  shall  find  amongst  the  Fodophthalmia,  one 
•  aberrant  group  of  low  organisation,  namely,  that  including 
Fhyllosoma,  Amphion,  Sic.,  in  which  more  points  of  resem- 
blance to  Cirripedes  may  be  detected,  than,  as  I  believe,  in 
any  other  group  whatever ;  for  we  here  see  that  remarkable 
elongation  of  the  head  in  front  of  the  mouth,  so  eminently 
characteristic  of  Cirripedes  ;  we  have  a  carapace  overlapping 
the  thorax,  which  is  sometimes  free  beneath ;  we  have  the 
abdomen  sometimes  almost  obsolete ;  we  have  biramous 
legs  :  and  especially  we  have  the  posterior  cephalic  and  the 
first  thoracic  appendages  more  or  less  rudimentary  and  ob- 
solete ;  nn<l  this,  I  infer  from  Mr.  Dniia,  is  a  very  rare  phe- 
nomenon, though  characteristic  of  all  ordinary  Cirripedes,  in 
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resemblance  in  the  curious,  doubly  pectinated  spines  on  the 
anterior  linabs  of  Mysis  (allied  to  Phyllosoma*),  and  on 
those  of  many  Cirripedes :  these  several  latter  resemblances 
may  be  small,  but  certainly  I  do  not  believe  that  they  are 
accidental.  Now  the  little  group  of  Crustaceans,  which 
indudes  Phyllosoma,  &c.,  has  lately  been  placed,  by 
Milne  Edwards,  as  a  satellite  amongst  the  Macrourous 
Podopbthalmia ;  it  leads  into  the  Stomopoda,  and  likewise, 
as  has  been  noticed  by  many  authors,  into  the  sub-class 
firanchiopoda^  which  latter  sub-class  is  considered  by  Mr. 
Dana  as  only  a  part  of  the  Entomostraca ;  this  group,  there- 
fore, exhibits  affinities  r^adiating  in  several  directions,  and 
amongst  these  lines  of  relationship,  one  more  must,  I  believe, 
be  added,  plainly  directed  towards  the  Cirripedia. 

One  naturally  wishes  to  ascertain  how  far  Cirripedia 
are  highly  or  lowly  organised  and  developed ;  but  in  all 
xBases  this,  as  it  seems  to  me,  is  a  very  obscure  enquiry. 
Mr.  Dana  considers  that,  in  Crustacea,  the  greater  or  less 
centralisation  of  all  the  appendages  round  the  mouth  is  the 
main  sign  of  high  development ;  on  this  view,  the  anterior 
part  of  a  Cirripede,  from  being  so  much  elongated,  must 
be  considered  as  very  low  in  the  scale ;  the  whole  posterior 
part  of  the  body,  on  the  other  hand,  is,  in  ordinary  Cirri- 
pedes, brought  close  to  the  mouth ;  but  this  is  efifected  by 
the  abortion  of  the  seventh  and  eighth  segments  of  the 
cephalo-thorax  and  of  the  whole  abdomen,  and  so,  I  presume, 
would  not,  in  Mr.  Dana's  estimation,  raise  the  class  much 
in  the  scale.  Von  Baert  considers  that  the  perfection  of  the 
type  of  any  animal  is  in  relation  to  the  amount  of  *'  morpho- 
logical diflFerentiation"  which  it  has  undergone ;  on  this  view, 
Cirripedes  ought  to  stand  high  in  the  scale,  for  they  differ 
much  morphologically  from  the  type  of  the  class  to  which 
they  belong ;  as  indeed  is  shown  by  the  long  time  that  elapsed 
before  their  true  position,  namely  amongst  the  Crustacea,  was 
even  suspected ;  but  something  more  must,  I  think,  be  added 

*  M.  Martin  St.  Ange  ('  M^moire  sur  I'Organ.  des  Cirripedes,'  1835,  extrait 
des  *  Savans  Etrangers,'  torn,  vi)  has  compared  the  mouth  of  Lcpas  with  that  of 
Phjllosoma,  and  has  given  comparative  figures ;  but  the  resemblance  is  founded, 
I  believe,  on  qnite  fsuse  homologies. 

t  English  Translation,  in '  Scientific  Memoirs,'  1S53,  vol.  i,  p.  228. 
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to  Von  Baer's  definition ;  for,  to  take  as  an  example  the  eyes 
of  a  Cirripede, — as  seen  in  the  first  larval  stage,  there  is  only 
oneeye,  and  that  most  simple;  in  the  pupa  there  are  two, both 
compound,  and  furnished  with  coiD]»ticated  muscles;  lastly, 
in  the  mature  animal  there  are  still  two,  but  of  very 
minute  size,  often  almost  confluent,  and  of  the  simplest 
structure;  hence,  then,  there  has  been  much  morphological 
difierentiation,  but  it  is  almost  a  contradiction  in  terms  to 
speak,  in  relation  to  such  a  case,  oi  perfection  of  type ;  and 
what  has  happeneud  to  one  oi^ari,  might  happen  to  other 
organs,  and  so  to  the  whole  animal.  Lastly,  under  a  phy- 
siological point  of  view,  and  taking  the  Balanidse  as  the 
most  perf^t  type  of  the  class,  the  sub-oesophageal  portion 
of  the  nervous  system  is  highly  concentrated ;  the  organs  of 
sense,  excepting  the  eyes,  seem  more  largely  developed  than 
in  ordinary  Crustaceans ;  the  circulating  mtem  is  of  the 
simplest  kind,  being  only  lacunal ;  special  Branchiie,  how- 
ever,  are  developed  by  the  metamorphosis  of,  as  I  believe, 
a  special  organ,  occurring  only  in  the  Lepadidee ;  the  di- 
gestive organs  are  very  simple,  from  not  having  any  distinct 
liver ;  the  generative  system  is  very  low,  for  both  sexes  are 
generally  united  in  the  same  individual ;  and  the  testes  and 
ovaria  closely  resemble  each  other.  On  the  other  hand, 
the  thoracic  limbs  are,  to  a  considerable  extent,  specialised 
in  their  structure  and  functions;  only  the  three  posterior 
pairs    strictly    resembling  (inch  other.       Lastly,    the    der- 
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which  the  fundamental  difference  consists  in  the  limbs  or 
cirri  being  thoracic  in  the  first ;  abdominal  in  the  second ; 
and  entirely  absent  in  the  third.  For  the  sake  of  showing 
the  range  of  character  in  Cirripedes,  to  which  allusion  has 
been  made,  I  will  briefly  indicate  the  leading  differences  in 
each  order.  In  the  Thoracica,  three  families  are  included, 
— the  Balanidae,  or  sessile  Cirripedes,  the  Verrucidae,  re- 
markable from  their  quite  asymmetrical  shell,  and  the  Lepa- 
didae,  or  pedunculated  Cirripedes.  The  great  difference  in 
external  appearance  between  these  three  families  is  known 
to  all  naturalists.  Even  within  the  one  family  of  Lepa- 
didae  there  are  great  differences  in  external  appearance,  as 
will  be  admitted  on  comparison  of  Lepas,  Pollicipes,  Con- 
choderma,  &c. ;  but  we  have  also  important  internal  diffe- 
rences,as  in  the  case  of  Anelasma,in  which  the  cirri  are  barely 
articulated,  and  are  not  capable  of  seizing  prey,  whilst  the 
mouth  is  almost  probosciformed,  with  the  outer  maxillae  and 
palpi  rudimentary :  still  more  important  are  the  differences 
in  Alcippe,  in  which  the  cirri  of  the  first  pair  act  as  brushes ; 
the  second,  third,  and  fourth  pairs  being  quite  aborted ;  and 
the  fifth  and  sixth  pairs  consist  only  of  four  segments, 
with  one  of  the  two  normal  rami  converted  into  a  crenated, 
button-hke  projection,  for  the  sake  apparently  of  triturating 
food ;  Alcippe,  also,  is  very  remarkable  in  being  destitute  of 
a  rectum  and  anus.  In  this  same  genus  Alcippe,  in  Ibla 
and  Scalpellum,  there  are  either  separate  males  or  Comple- 
mental  males,  some  of  which  are  so  utterly  abnormal  in 
their  characters,  that  by  no  definition  which  I  could  frame, 
could  they  be  included  even  in  their  proper  Order,  much 
less  in  their  proper  Family. 

In  the  second  order  of  Abdominalia  (PI.  23  and  24) 
the  seventh  or  last  cephalic  segment  is  quite  distinct,  and 
bears  rudimentary  organs,  answering  to  the  first  pair  of 
maxillipeds  of  ordinary  Crustaceans,  of  which  organs,  and  of 
the  segment  supporting  them,  there  is  no  trace  in  the  Tho- 
racica :  the  seven  succeeding  thoracic  segments  are  destitute 
of  any  appendages;  but  the  three  segments  of  the  abdomen 
bear  three  pairs  of  cirri.  The  mouth  is  peculiar  in  the  labrum 
being  developed  into  very  large,  moveable,  lancet-formed 
organ ;  and  the  lower  end  of  the  oesophagus  is  armed  vfvlVv 
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beautiful  discs  of  teeth,  and  brushes  of  hairs, — a  structure 
confined  to  this  order.  The  male  resembles  the  male  of 
Alcippe;  and  the  latter  genus  seems  to  be  the  connecting 
link  between  the  Thoracica  and  Abdominalia.  But  the 
most  important  character  of  this  latter  order,  in  which  it 
differa  from  Alcippe,  and  all  other  knofru  Cirripedes,  is  in 
its  metamorphoses ;  all  the  first  changes  are  merely  indicated 
by  changes  in  form  in  an  egg-like  larva,  without  the  de- 
velopment of  distinct  organs ;  and  the  last,  or  pupal  condi- 
tion, which  is  attained  within  the  sack  of  the  parent,  is  very 
peculiar,  by  the  entire  absence  of  natatory  limbs. 

The  third  order  of  Apoda  is  the  most  peculiar  of  all;  it  con- 
tains,  like  the  last,  only  one  known  species :  the  most  acute 
naturalist,  I  am  convinced,  if  he  had  not  made  the  class  his 
special  study,  woiUd  never  even  have  suspected  that  this 
animal  was  a  Cirripede.  We  see  much  magnified  in  PI.  36, 
fig.  7  a  naked,  plainly-articulated  animal,  resembling  the 
larva  or  maggot  of  a  fly,  attached  by  two  threads ;  and  these 
threads,  on  analysis,  can  be  clearly  shown  to  be  the  last  rudi- 
ment of  the  carapace,  specially  modified.  The  last  cephalic, 
the  seven  thoracic,  and  the  three  abdominal  segments,  are 
all  equally  destitute  of  appendages.  The  mouth  is  suctorial, 
and  constructed  on  a  plan  unlike,  I  believe,  anything  kuowD 
in  the  articulate  kingdom ;  for  the  mandibles  and  maxillsB 
have  rotated  on  their  axes,  and  stand  back  to  back;  they 
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On  the  Seamal  Relation  of  Cirripedes. 

Cirripedes  are  oommonly  bisexual  or  hermaphrodite,  but 
in  Ibla,  Scalpel) um,  and  Alcippe,  members  of  the  Lepadidae 
in  the  order  Thoracica,  and  in  Cryptophialus  in  the  order 
Abdominalia,  the  sexes  are  separate.  As  two  of  these 
genera  were  described  in  my  former  volume,  and  two  others 
(Alcippe  and  Cryptophialus)  are  described  in  this  volume,  I 
may  as  well  here  give  a  brief  summary  of  the  facts  as  yet 
known  on  this  very  curious  subject.  The  Males,  in  the 
above  four  genera,  present  a  wonderful  range  of  structure ; 
they  are  attached  in  the  usual  way  by  cement  proceeding 
from  the  not-moulted  antennae  of  the  pupa,  to  different 
parts,  in  the  different  species,  of  the  female.  These  males  are 
minute,  often  exceedingly  minute,  and  consequently  gene- 
rally more  than  one  is  attached  to  a  single  female ;  and  I 
have  seen  as  many  as  fourteen  adhering  on  one  female! 
In  several  species  the  males  are  short-lived,  for  they 
cannot  feed,  being  destitute  of  a  mouth  and  stomach.  As 
the  females  are  longer  lived,  successive  crops  of  males,  at 
each  period  of  propagation,  become  attached  to  her.  It  is 
the  females  in  the  above  genera  which  retain  the  characters 
of  the  genus,  family,  and  order  to  which  they  belong ;  the 
males  often  departing  widely  from  the  normal  type.  Some 
of  the  males  are  rudimentary  to  a  degree,  which  I  believe 
can  hardly  be  equalled  in  the  whole  animal  kingdom ;  they 
may,  in  fact,  be  said  to  exist  as  mere  bags  of  spermatozoa. 
So  widely  do  some  of  them  depart  in  every  character  from 
their  class,  that  twice  it  has  happened  to  me  to  examine 
specimens  with  a  little  care,  and  not  even  to  suspect,  until  a 
long  period  afterwards,  that  these  males  were  Cirripedes.* 

•  In  my  volume  on  the  Lepadidae  (p.  200)  in  searching  for  analogies  for  the 
permanentlj  epizoic  and  rudimentary  condition  of  the  male  Cirripedes,  I  quoted 
two  cases,  which  I  believe  are  now  known  not  to  be  analogous ;  namely,  the 
^ngamtu  trachealis  of  Von  Siebold,  and  the  worm-like  Hectocotyle,  which  latter 
was  quite  lately  supposed  to  be  a  male  Ccphalopod,  but  has  now  been  ascer- 
tained to  be  only  one  of  the  arms  of  the  male  wonderfully  adapted  and  organised 
as  a  sperm-receptacle.  The  Asplanchna,  the  mouthless  male  of  a  Rotifer, 
(p.  292)  alone  remains  for  me. 
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In  ScatpellumPeronii,  and  villosam,  the  males  are  but  little 
abnoroial,  for  if  classified  independently  of  their  sexual 
relations,  they  would  be  consiidered  as  immature  speci- 
mens of  a  new  genus,  standing  next  to  Scalpellum ;  in 
Scalpellum  roatratum,  the  male  would  form  another  and 
rather  more  distinct  genus.  The  males,  in  the  latter, 
are  attached  to  the  other  sex,  between  the  basal  edge 
of  the  labrum  and  the  adductor  scutorum  muscle;  but  in 
S.  Peronii  and  viUoaum  they  are  attached  lower  down,  in 
the  furrow  between  the  two  scuta,  and  are  thus  protected: 
in  these  three  species,  the  internal  parts  of  the  male  present 
nothing  particular.  In  Ibla,  the  males  are  attached  low 
down  within  the  sack  of  the  female;  they  may  be  said  to 
consist  of  a  mouth  surmounted  on  a  long  peduncle,  for 
there  is  no  capitulum  or  general  covering,  and  the  whole 
thorax  is  in  a  rudimentary  condition,  the  cirri  being  reduced 
to  two  distorted  pairs.  As  these  males  certainly  moult 
several  times  and  grow  a  little,  they  must  feed;  and  as  they 
have  no  cirri  fit  for  action,  they  must  seize  their  food  by 
the  contortions  of  their  peduncle,  which  we  know  horaolo- 
gically  consists  of  the  three  first  segments  of  the  bead. 
The  movements  of  the  peduncle  must,  also,  supply  those  of 
the  probosciformed  penis,  almost  invariably  present  with 
other  Cirripedes,  but  here  absent.  If  compelled  to  class 
these  malts  without  regard  to  the  female,  great  difficulty 
would  be  experienced ;  we  cotild  hardly  place  in  the  family 
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scuta  and  two  terga  of  ordinary  Cirripedes ;  and  between  the 
scuta  a  minute  black  eye  is  generally  conspicuous.  In 
S.  omafum  the  beads,  I  may  remark,  on  the  two  sides  are 
not  equal;  those  either  on  the  right  or  on  the  left  side^ 
being  larger  than  those  on  the  opposite  side,  so  that  the 
animal  externally  is  asymmetrical.  Inside,  within  a  tubular 
sack,  the  thorax  is  lodged,  supporting  four  (instead  of  six)  pairs 
of  Kmbs;  and  these,  instead  of  forming  biramous,  multiarti- 
culated,  captorial  cirri,  are  reduced  to  almost  a  rudiment,  sup- 
porting a  few  long  sharp  spines,  which  apparently  act  only  as 
defensive  organs.  At  the  end  of  the  thorax  there  is  seated  a 
large  abdominal  lobe,  which  does  not  occur  in  the  other 
sex.  Hence  the  thorax,  though  rudimental,  has  been  spe- 
cially modified.  Of  the  mouth  and  stomach  there  is  not 
a  vestige.  Constructed  as  these  males  are,  assuredly  they 
have  no  claim  to  be  ranked  amongst  the  Lepadidae  or 
pedunculated  Cirripedes ;  nor  is  it  possible  to  class  them  in 
any  group  whatever  of  ordinary  Cirripedes.  In  S.  vulgare 
the  males  are  attached,  often  several  together,  to  the  extreme 
edges  of  the  two  scuta,  and  therefore  immediately  over  the 
orifice  leading  into  the  sack;  in  S.  rutilum  and  ornatum^  they 
are  attached  in  concavities  on  the  under  side  of  both  scuta, 
just  above  the  depression  for  the  adductor  scutorum  muscle. 
In  the  former  of  these  species,  the  pit  for  the  reception  of  the 
male  is  formed  by  shelly  matter  not  having  been  deposited 
over  a  certain  space  on  the  under  side  of  the  valve ;  and 
the  pit  is  converted  by  a  covering  of  membrane  into  a 
pouch.  As  there  are  two  scuta  so  there  are  two  pouches, 
in  each  of  which  a  male  is  lodged ;  hence,  according  to  the 
Linncan  nomenclature,  Scalpellum  ornatum  may  be  said  to 
belong  to  Diandria  monogynia.  As  these  males,  from 
being  mouthless,  soon  die,  they  are  succeeded  by  successive 
pairs ;  the  pupa  being  led  by  a  wonderful  instinct  to  crawl 
into  the  pouch,  and  there  undergo  its  metamorphosis. 

Lastly,  the  males  of  Alcippe  and  Cryptophialus  (PI.  23, 
fig.  19,  and  PI.  24,  fig.  19)  are  remarkable  for  their  simi- 
larity to  each  other,  considering  the  essential  dissimilarity 
of  the  two  females.  The  females  live  in  cavities  which 
they  excavate  in  the  shells  of  Molluscs,  and  within  which 
they  are  attached  by  a  horny  disc ;  this  disc  is  the  only  ^art 
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of  the  outer  iutegument  which  is  not  frequently  moulted, 
and,  apparently  in  consequence,  the  males  are  attached  to 
its  edges.  It  results  from  this  position,  that  the  males 
are  protected  by  being  enclosed  withio  the  cavity  ex> 
cavated  by  the  female;  and  it  further  results,  that  the 
males  ore  attached  at  a  considerable  distance  &om  the 
orifice  of  the  sack  of  the  female,  into  which  the  sperma- 
tozoa have  to  be  conveyed;  and  to  effect  this,  the  pro- 
bosciforraed  penis  is  wonderfully  developed,  so  that  in 
Cryptophialus,  when  fully  extended,  it  must  equal  between 
eight  and  nine  times  the  entire  length  of  the  animal ! 
These  males,  like  those  last  mentioned  of  Scalpellum, 
consist  of  a  mere  bag,  liued  by  a  few  muscles,  enclosing  an 
eye,  and  attached  at  the  lower  end  by  the  pupal  antennse  ; 
it  has  an  orifice  at  its  upper  end,  and  within  it  there  lies 
coiled  up,  like  a  great  worm,  the  probosciformed  penis, 
and  beneath  it  a  single  testis,  with  a  single  vesicula  semi- 
nalis.  These  organs  complete  the  whole  organisation  of  the 
male;  for  there  is  no  mouth,  no  stomach,  no  thorax,  no 
abdomen,  and  no  appendages  or  limbs  of  any  kind.  Yet 
all  these  parts  are  present  in  the  female.  I  know  of  no 
other  instance  in  the  animal  kingdom  of  such  an  amount  of 
abortion.  The  whole  exterior  of  these  males  evidently 
is  composed,  as  in  all  ordinary  Cirripedes,  of  the  three  first 
cephalic  segments  ;  of  the  fourteen  succeeding  segments  of 
the  archetype  Cirripede  we  have  not  a  vestige,  excepting 
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are  lost  or  have  coalesced  with  the  other^;  so  that  within  the 
same  sub-class  all  seventeen  segments  of  the  archetype 
have  almost  disappeared. 

It  may  be  asked  how  I  know  that  the  several  above 
described  rudimentary  epizoons  are  really  the  males  of  the 
Cirripedes  to  which  they  are  attached.  Even  if  the  whole 
course  of  the  metamorphoses  had  not  been  known  in  three 
of  the  cases,  the  mere  fact  of  these  epizoons  being  cemented 
by  the  three  terminal  segments  of  their  peculiar^  pupal 
antennae,  would  have  been  sufficient  to  have  shown  that 
they  belonged  to  the  class  of  Cirripedes.  In  nearly  every 
case,  I  was  able  to  demonstrate,  and  not  in  one  or  two  but 
in  many  specimens,  that  these  epizoons  were  males ;  and  as 
in  several  instances  the  spermatozoa  were  developed,  and 
as,  notwithstanding,  in  no  instance  was  there  a  vestige  of  ova 
or  ovaria,  it  may  safely  be  concluded  that  they  were  not 
hermaphrodites,  and  therefore  required  females  of  some 
kind*  If  these  epizoic  Cirripedes  had  been  independent 
animals,  as  they  all  belong  to  the  same  sub-class,  and  all  have 
such  peculiar  habits,  it  might  have  been  expected  that  they 
would  have  shown  some  special  affinity  towards  each  other; 
but  this  is  not  the  case ;  the  epizoon  of  Ibla  is  more  nearly 
related  to  Ibla,  and  the  epizoon  of  Scalpellum  more  nearly 
related  to  Scalpellum,  than  are  these  epizoons  to  each  other. 
If  the  several  epizoons  were  classed  by  themselves,  they 
would  be  grouped  in  divisions,  corresponding  with  those  of 
the  Cirripedes  on  which  they  are  attached,  which  is  just 
what  might  have  been  expected  if  these  latter  were  their 
females.  There  are,  also,  many  special  relations  between 
the  male  epizoons  and  the  Cirripedes  to  which  they  are 
attached ;  thus,  the  mouth  of  the  epizoon  of  Ibla,  is  so  like 
the  mouth  of  Ibla,  which  is  peculiar  in  several  respects, 
that  I  should  easily  have  recognised  it  as  belonging  to  a 
member  of  that  genus.  Scalpellum  villosum  is  remarkable 
as  one  out  of  only  two  or  three  members  of  the  whole 
Family,  which  is  destitute  of  caudal  appendages,  so  is  its 
male  epizoon ;  j^in,  S.  villosum  is  unusually  spinose,  so  is 
its  male  epizoon ;  on  the  other  hand,  Scalpellum  ornatum 
is  remarkably  smooth,  so  is  its  male  epizoon ;  and  I  could 
give  other  similar  instances.    Will  it  be  believed  that  these 
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coincidences  are  accidental,  and  that  the  epizoons  have  no 
special  or  sexual  relation  to  the  Cirripedes  to  which  they 
are  attached  ? 

One  other  instance  of  coincident  structure  is  so  im- 
portant, that  it  must,  even  in  this  sketch,  be  noticed ;  the 
preheosile  antennse  of  the  pupa  are  most  important  aud 
complicated  organs,  and  differ  in  the  different  genera  of 
the  same  family ;  they  are  preserved  in  a  functionless 
condition  throughout  life,  and  in  two  instances  I  was  able 
acciu^tely  to  compare  these  organs  in  the  epizoon  and  in 
the  Cinipede  to  which  it  was  attached,  and  they  were 
identical  in  eveiy  particular.  The  full  force  of  the  excessive 
improbability  of  this  resemblance,  and  of  the  above  coin- 
cidences in  structure,  on  the  supposition  of  the  epizoon 
and  its  support  not  being  sexually  related,  will  hardly  be 
perceived  without  referring  to  the  facta  given  in  detail  in 
my  former  volume. 

Lastly,  in  the  case  of  Cryptophialus  (and  indirectly  in 
that  of  Alcippe)  the  nature  of  the  male  epizoon  is.  I  think, 
actually  demonstrated ;  for  I  traced  both  it  and  the  female 
or  ordinary  form  of  Cryptophialus,  through  the  same 
several  larval  stages,  from  the  egg,  enclosed  within  the 
sack  of  the  female,  to  the  pupa  and  mature  animal. 
Moreover,  if  the  male  nature  and  sexual  relation  to  the 
supporting  Cirri|ie{le,  be  aduiittetl  in  any  one  of  these 
epizoous.  then  so  close  is  the  agreement  in  habits,  and  to  e 
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cimens  not  allowing  the  internal  organs  to  be  examined),  and 
there  cannot  be  any  reasonable  doubt  that  this  species 
likewise  is  exclusively  female.  It  should  be  borne  in  mind 
that  the  male  organs,  external  and  internal,  are  most  easily 
discovered,  and  that  in  the  above  cases  I  had  an  abundant 
supply  of  excellent  specimens.  On  the  other  hand,  in 
Idla  Cumin^ii,  and  in  four  species  of  Scalpellum,  I  was 
able  to  demonstrate  in  the  supporting  Cirripede  the  pre- 
sence of  all  the  male  organs,  as  well  as  of  the  female ;  and 
in  the  vesiculse  seminales  of  several  specimens,  both  in  the 
Ibla  and  in  Scalpellum  vul^are,  spermatozoa  were  contained ; 
the  male  organs,  however,  not  being  very  amply  developed. 
These  species,  consec^uently,  are  not  exclusively  female,  but 
are  hermaphrodite,  though  having  male  epizoons  attached 
to  them.  This  statement,  I  am  well  aware,  is  enough,  at 
first,  to  cast  a  doubt  on  all  that  I  have  said ;  but  let  any 
one  reflect  on  the  evidence,  of  which  I  have  here  given  a 
summary,  and  which  has  been  elsewhere  given  in  full,  and 
I  think  he  must  admit  that  at  least  those  epizoons  which 
are  exclusively  male,  and  which  are  attached  to  Cirripedes 
exclusively  female,  are  sexually  related  and  form  one 
species ;  but  if  he  admit  this,  he  cannot  possibly  escape 
from  the  conclusion  that  some  of  the  other  epizoons,  for 
instance  that  of  Ibla  quadrivalvis,  are  the  males  of  the 
hermaphrodites  to  which  they  are  attached, — these  epizoons 
not  exclusively  impregnating  the  ova  of  a  female,  but  aiding 
the  self-impregnation  of  an  hermaphrodite.  Hence  I  have 
called  these  males  Compleinental  Males^  to  show  that  they 
do  not  pair  with  a  female,  but  with  a  bisexual  individual. 
Nothing  strictly  analogous  is  known  in  the  animal  king- 
dom, but  amongst  plants,  in  the  Linnean  class,  Polygamia, 
closely  similar  instances  abound. 

In  the  series  of  facts  now  given,  we  have  one  curious  illus- 
tration more  to  the  many  already  known,  how  gradually 
nature  changes  from  one  condition  to  the  other, — in  this 
case  from  bisexuality  to  unisexuality.  Finally,  in  the  four 
genera  so  often  named,  we  meet  the  following  several 
cases,  some  of  them  even  the  most  diverse,  occurring  in 
closely  allied  species.  (1st,)  a  female,  with  a  single  male 
(rarely  with  two)  permanently  attached  to  her,  protected 
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by  her,  and  capable  of  seizing,  by  the  movemeDts  of 
its  pedunculated  body,  any  minute  animds  or  Bubstances 
found  within  her  sack ;  {2d),  a  female  with  successive  pain 
of  short-lived,  mouthless  males,  inhabiting  pouches  on  each 
side  under  faer  scutal  valves ;  (3d},  a  female  with  many,  in 
one  instance  fourteen,  short-lived  males,  destitute  of  mouth, 
thorax,  and  appendages,  but  furnished  with  a  stupendously 
long  male  organ,  attached  to  a  thickened  portion  of  her 
oxiter  integuments,  but  lying  within  the  cavity  which  she 
has  excavated ;  (4th),  an  hermaphrodite  with  a  male  attached 
within  the  sack,  capable  of  feeding  itself,  as  in  the  first 
case;  (5th),  an  hermaphrodite  with  &om  one  to  three 
males,  oi^nised  like  ordinary  Cirripedes,  and  apparently 
capable  of  seizing  prey  in  the  common  way ;  and  attached 
between  the  scuta,  and  thus  protected ;  (6th  and  lastly), 
an  hermaphrodite  with  from  one  or  two  up  to  five  or  six, 
short-Uved,  mouthless  mates,  like  those  in  the  second  case, 
attached  in  one  particular  spot,  ou  each  side  of  the  orifice 
leading  into  the  sack. 


I.— Order  THORACICA. 

Cirripedia  having  a  carapace,  consisting  either  of  a  capi- 
tulum  on  a  peduncle,  or  of  an  operculated  shell  toith  a  basis. 

Bodi/ formed  of  siw  thoracic  spijments,  ffena-all^  furnished 
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tunately,  led  to  give,  in  tny  formCT  volume,  a  description  of 
this  kind  of  the  Lepadidse ;  and  as  it  is  necessary  to  give  a 
similar  account  of  the  other  great  family  of  the  Order, 
namely,  the  BalanidsB,  I  have  found  it  more  convenient 
to  make  this  latter  account  comparative  and  supplemental 
to  the  former  one  on  the  Lepadidse,  and  so  serve  for 
the  Order,  rather  than  attempt  to  give  a  separate  de- 
scription in  full  of  it.  For  this  latter  plan  vrould  have  in- 
volved much  useless  repetition,  as,  on  account  of  the  many 
exceptions  and  limitations  necessary  to  almost  every  state- 
ment, there  is  little  choice  between  a  description  of  great 
length  and  a  mere  diagnostic  character  of  the  Order,  such 
as  I  have  given  above. 

The  Tboracica  may  be  divided  into  three  very  natural 
Families,  of  nearly  equal  value ;  firstly,  the  BalanidsB,  or 
sessile  Cirripedes,  which  may  be  subdivided  into  two  sub- 
families, also  very  natural,  the  Balaninse  and  Chthamalinse ; 
secondly,  the  VerrucidsB,  containing  only  one  genus ;  and 
thirdly,  the  Lepadidse,  or  pedunculated  Cirripedes.  These 
three  families  diflfer  from  each  other,  besides  in  mere  external 
appearance,  almost  exclusively  in  the  relation  of  the  diffe- 
rent portions  of  their  external  covering  or  carapace,  and  of 
the  muscles  moving  such  portions.  In  the  Balanidse,  the 
four  opercular  valves  surrounding  the  orifice  leading  into 
the  sack,  are  capable  of  other  movements,  besides  being 
opened  and  shut ;  whereas  all  the  other  valves  are  immove- 
ably  united  together.  In  the  Lepadidae,  the  valves  answer- 
ing to  the  opercular  valves,  are  furnished  with  a  muscle 
only  for  shutting  them ;  whereas  the  peduncle  answering  to 
the  basis  in  the  Balanidae  is  capable  of  various  movements. 
In  the  Verrucidae  the  shell  is  singularly  asymmetrical ;  only 
half  of  the  operculum  (either  the  right  or  the  left  side,  this 
varying  even  in  the  same  species)  being  moveable;  the 
other  half  being  immoveably  united  to  the  remaining  valves ; 
and  the  whole  shell  has  only  one  muscle  serving  to  shut  the 
moveable  half  of  the  operculum.  All  the  internal  parts 
and  organs  are  very  similar  in  the  above  three  Families. 
If,  however,  the  internal  structure  of  one  of  the  two  sub- 
families, into  which  the  Balanidae  may  be  divided,  namely, 
of  the  Balaninae,  be  compared  with  that  of  the  Lepadidae, 
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several  important  differences  maybe  detected; — on  the  one 
band,  in  the  Balaninse,  the  presence  of  brancbise,  the  ex- 
tremely complicated  cementing  apparatus,  the  difference  in 
structure  between  the  third  and  succeeding  pairs  of  cirri, 
the  lai^e  palpi,  the  notched  labrum,  and  the  laterally  double 
teeth  of  the  mandibles  ;^aud  on  the  other  hand,  in  the 
Lepadidse,  the  presence  of  ovigerons  fraena,  caudal  appen- 
dages, bullate  labrum,  and  often  prominent  olfactory  orifices. 
But  if  the  Lepadidae  be  compared  in  these  several  respects 
with  the  other  sub-family,  or  Chthamalinae,  which  cannot 
possibly  be  removed  out  of  the  family  of  Balanidae,  many  of 
these  differences  break  down  and  disappear,  in  some  or  all 
of  the  species. 

The  Lepadidse  include,  as  has  previously  been  noticed,  a 
much  greater  range  of  difference  than  the  Balanidse ;  and 
this  is  what  might  have  been  expected,  for  it  is  the  most 
ancient  family,  and  extinction  has  done  its  work,  separating 
genera,  which,  in  accordance  to  analogy,  we  may  suppose 
were  once  more  nearly  connected  by  intermediate  forms. 
The  Lepadidse,  in  one  sense,  may  be  taken  as  the  type  of 
their  order;  for  they  have  undergone  less  "morphological 
differentiation ;"  that  is,  they  differ  the  least  from  thelast  larval 
stage,  and  seem  to  give  the  most  general  idea  of  a  Thoracic 
Cirripede.  On  the  other  hand,  if  we  mean,  as  some  authors 
do,  by  the  word  type,  that  form  which,  in  the  group  in  ques- 
tion, has  been  most  nioditied,  and  illustrates  every  pecu- 
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1.  Family  Balanidjb,  (or  Sessile  Cirripedes.) 


Cirripedia  witAout  a  peduncle;  scuta  and  terga  furnished 
with  depressor  muscles;  other  valves  united  immoveably 
together. 
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Almost  every  one  who  has  walked  over  a  rocky  shore 
knows  that  a  barnacle  or  acorn-shell  is  an  irregular  cone, 
formed  generally  of  six  compartments,  with  an  orifice  at 
the  top,  closed  by  a  neatly-fitted,  moveable  lid,  or  opercu- 
lum.* Within  this  shell  the  animal's  body  is  lodged ;  and 
through  a  slit  in  the  lid,  it  has  the  power  of  protruding  six 
pairs  of  articulated  cirri  or  legs,  and  of  securing  by  their 
means  any  prey  brought  by  the  waters  within  their  reach. 
The  basis  is  firmly  cemented  to  the  surface  of  attachment. 
The  whole  shell,  basis,  and  operculum  consists,  as  we  have 
already  seen,  of  the  first  three  segments  of  the  head,  modi- 
fied into  a  singularly  constructed  carapace,  which  encloses 

♦  The  best  published  description  of  the  structure  of  the  shell  of  a  sessile 
Cirripede,  is  given  by  Dr., Coldstream,  in  the  *  Encyclopedia  of  Anatomy  and 
Physiology/  article  *  Cirrhopoda.* 
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the  mouth  and  rest  of  the  body.  The  anterior  extremity  of 
the  shell  is  situated  in  the  centre  of  the  basis,  where  indeed, 
by  due  care,  the  antennEe  of  the  pupa  may  be  always  detected; 
and  the  posterior  extremity  is  directed  vertically  upwards. 

When  the  shell  of  a  sessile  Cirripede  or  barnacle,  for 
instance,  of  a  Balanus,  is  first  examined,  the  structure  ap- 
pears extremely  complicated ;  but  this  can  hardly  be  con- 
sidered as  really  the  case.  The  structure  will,  I  think,  be 
best  understood  by  recaUing  to  mind  that  of  Pollicipes, — 
the  oldest  known  genus,  from  which,  in  one  sense,  all  ordi- 
nary Cirripedes,  both  sessile  and  pedunculated,  seem  to 
radiate.  I  must  premise,  and  the  fisict  in  itself  deserves 
early  notice,  that  the  homologies  of  the  several  puis  in  the 
pedunculated  and  sessile  Cirripedes  admits  of  no' doubt, — 
that  is,  if  amongst  the  pedunculated,  the  genns  Pollicipes. 
or  certain  species  of  ScalpeUum,  be  taken  as  a  standard  of 
comparison.*  The  peduncle  corresponds  with  the  basis,  as 
may  be  clearly  seen,  if  a  Pollicipes  with  a  short  peduncle, 
and  a  Balanus,  with  a  deep  cup-formed  or  cylindrical  basis 
be  compared,  for  the  contained  parts  are  similar,  and  both 
grow  at  their  upper  edges  upwards  and  outwards.  Secondly, 
the  valves  round  the  lower  part  of  the  capituliim  of  a  Fd- 
licipes,  though  generally  much  more  numerous,  and  formioff 
more  than  one  whorl  or  circle,  and  not  so  closely  packed 
together,  answer  to  the  compartments  forming  the  shell  of 
a  sessile  Gtrripede ;  this  is  shown  by  their  lateral  and  down- 
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and  certain  genera  of  the  Lepadidae.  Thirdly,  the  scuta  and 
terga  in  Pollicipes,  so  strikingly  resemble  in  manner  of 
growth — in  position  relatively  to  the  animal's  body — in 
shape — and  even  in  being  articulated  together,  the  valves 
which  form  the  operculum  or  lid  of  sessile  Cirripedes,  that 
their  identity  is  at  once  obvious. 

It  may  be  well  here  further  to  premise,  that  apparently 
none  of  the  sutures  in  the  shells  of  Cirripedes  correspond 
with  the  articulations  between  the  three  archetype  cephalic 
segments,  of  which  the  whole  shell  is  formed ;  or  with  the 
eight  elemental  pieces,  of  which  each  separate  segment  in  the 
archetype  crustacean  is  known  to  consist.  But,  as  I  believe, 
the  several  valves  in  the  shell  of  a  Cirripede  are  homo- 
logous, or  at  least  analogous,  with  the  sclerodermic  plates,* 
of  which  the  carapace  of  the  Podophthalmia  is  formed; 
with  this  difference,  that  in  the  latter  they  become,  after 
their  first  formation,  united  together  into  a  single  piece, 
and  are  thus  moulted  as  a  whole ;  whereas  in  Cirripedes, 
the  valves  or  sclerodermic  plates  are  not  moulted,  but 
continue  to  be  added  to  throughout  life. 

In  PoUicipes,  there  is  no  difficulty  in  understanding  the 
growth  of  the  lower  valves  of  the  capitulum,  especially  if  a 
species  be  taken  in  which  these  valves  stand  a  little  way 
apart :  at  each  period  of  growth,  they  are  added  to  at  their 
basal  edges  and  a  little  way  up  both  sides;  at  the  same 
time,  a  new  membrane  connecting  them  together  is  formed, 
the  old  membrane  disintegrating,  or  being  left  hanging  in 
tatters  to  the  last  zone  of  growth.  Now  if  we  look  at 
the  shell  of  a  sessile  Cirripede,  there  is  no  essential 
difference  in  the  growth  of  the  compartments  or  valves ;  all 
grow  downwards  and  laterally;  but  they  overlap  each  other 
much  more  laterally  than  in  PoUicipes,  and  the  connecting 
membrane  is  in  most  parts  reduced  to  a  mere  film  jammed 
in  between  the  valves ;  but,  in  the  case  of  the  opercular  mem- 
brane, it  still  remains  wide,  and  is  periodically  moulted. 

In  the  annexed  woodcut  (fig.  1),  of  the  rostrum  of 
Balanus  Hameri,  the  downward  growth  and  the  lateral 

•  Milne  Edwards,  'Aimales  des  Sciences  Naturelles,'  torn,  xviii,  (1852), 
p.  236. 


growth  OD  both  sides  is  plain.  The  modified  sides  (rr)  for 
convenience  sake,  have  been  called  the  radii;  thej  invariably 
overlap  the  adjoining  compartments.     The  middle   part 


,  BMtnim  with  two  m 

Flf .  S,  ilsijg  (CTTiag  Igr  litem  UI> 
fig.  3,  Cuiu,  Miriiif  in  tha  CIith& 

(p),  has  been  called  the  wall,  or  parietal  portion :  in  the 
specimen  figured,  the  walls  and  radii  are  distinctly  separated, 
but  in  some  cases,  especially  amongst  the  Chthamalinse,  the 
lines  of  growth  are  absolutely  continuous  from  one  to  the 
other.  In  fig.  2  of  a  Lateral  compartment  of  the  same 
Balanus,  we  have  the  same  essential  structure;  but  the  left 
side  (a)  is  more  protuberant,  and  is  hollowed  out  in  its 
lower  half;  it  is,  also,  more  distinctly  separated  from 
the  parietal  portion :  this  side  has  for  convenience  been 
called  the  nla;  it  is  invariably  overlapped  by  the  adjoining 
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the  construction  and  enlargement  of  the  whole  shell  in 
Balanus,  should  long  have  been  viewed  as  a  difficulty.  But 
the  radii,  fix)m  growing  against  rectangular  indentations, 
or  rather  furrows,  in  the  opposed  compartments,  come  to  be 
set  a  little  inwards ;  and  their  external  surfaces  assume  a 
very  diflferent  appearance  from  the  wall-portions  of  the 
compartments,  which  grow  against  the  surface  of  attach- 
ment. In  different  species,  the  summits  of  the  radii  (and 
of  the  alae)  grow  either  very  much  more  obliquely  than 
in  the  species  figured,  or  more  squarely — that  is,  they 
extend  from  tip  to  tip  of  the  adjoining  compartments, 
parallel  to  the  basis.  In  this  latter  case,  and  when  the 
surfaces  of  the  radii  differ  considerably  in  appearance  from 
the  walls,  as  in  Batanns  tintinnabtdutn  (Plate  1),  I  am  not 
at  all  surprised  that  the  radii  should  have  been  described 
as  separate  elements,  and  called  "areae  interjectae/'  or 
**  compartments  of  the  second  order  i'  for  the  shell  of  this 
Balanus  seems  to  be  composed  of  six  wedges  with  their 
points  upwards,  namely,  the  parietal  portions  of  the  com- 
partments, and  of  six  other  narrower  wedges,  the  radii,  with 
their  points  downwards;  and  the  fact  that  these  latter 
wedges  consist  simply  of  the  sides  of  the  parietal  portions, 
modified  by  growing  against  the  adjoining  compartments, 
is  completely  masked.  I  should  add,  that  sometimes  the 
radii  are  not  developed,  which  simply  means  that  the  over- 
lapping lateral  edges  of  the  compartments  have  not  been 
added  to  during  growth. 

The  alae  are  originally  developed  at  the  period  of  the  meta- 
morphosis, as  slight  lateral  protuberances  in  the  upper  part 
of  the  compartments ;  from  being  overlapped,  and  therefore 
not  exposed  to  external  influences,  and  from  growing  (as  in 
the  case  of  the  radii)  against  rectangular  indentations  or 
furrows  in  the  adjoining  compartments,  they  generally 
assume  an  extremely  different  appearance  from  the  parietes, 
and  might  naturally  be  thought  to  have  a  very  different 
nature.  But  the  alae  in  all  cases  (as  is  obvious  in  Pachylasmd) 
are  nothing  but  the  protuberant  lateral  edges  of  the  com- 
partments, rendered  thin  and  modified  during  growth.  In 
order  that  the  margins  of  the  alae  should  be  received  in  an 
indentation,  the  upper  internal  surfaces  of  the  walls  of  the 
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recipient  compartments  are  tbickened  all  roiind,  excepting 
where  they  receive  the  alse.  This  tbickened,  upper,  interaal 
portion  of  the  walls  or  shell,  together  with  the  alse  them- 
selves, form  the  part  called  the  sheath.  The  sheath  some- 
times blends  insensibly  into  the  lower  parts  of  the  compart- 
ments, and  then  perhaps  it  would  not  be  thought  to  be  a 
distinct  element ;  but  often  it  is  abruptly  sepanited  by  an 
overhanging  edge  (see  PI.  9,  fig.  5  i,  9  * ;  PI.  20,  fig.  1  d ; 
PI.  25,  fig.  1,  k')  from  the  lower  part,  and  thai  the 
sheath  greatly  complicates  the  internal  appearance,  but 
not  the  essential  structure  of  the  shell.  The  sheath  acts 
beautifully,  like  an  internal  hoop,  in  strengthening  the 
shell  round  the  orifice,  where  it  is  naturally  weaker  than  at 
the  lower  or  basal  end,  where  it  adheres  to  the  surface  of 
attachment :  in  the  upper  part  of  the  shell,  moreover,  the 
sutures  between  the  compartments  do  not  go  straight 
through,  but  owing  to  the  alse  projecting  and  Being  over- 
lapped, are  extremely  oblique ;  or  the  joints,  in  the  language 
of  carpenters,  may  be  said  to  be  broken. 

There  is  one  other  point  of  stmctare  in  the  shells  of  the 
Balanidse,  more  especially  of  species  like  Balanua  tintinna- 
bulmn,  which  adds  to  their  apparent  complexity,  namely, 
that  the  rim  or  orifice  of  the  shell  formed  by  the  upper  ends 
of  the  compartments,  projects  considerably  above  tne  oper- 
cular valves.  In  a  young  Balanus,  immediately  after  the 
metamorphosis,  the  operculum  is  attached  by  the  opercular 


8TRUCTURB  OP  SHELL. 


39 


something  extraneous,  like  so  many  spines;  not  that  I 
mean  to  say  that  these  points  of  shell  are  dead ;  on  the 
contrary,  they  are  often  porose  and  penetrated  by  numerous 
threads  of  corium.  This  upper  part  of  the  shell,  thus  pro- 
duced so  as  to  form  an  orifice,  no  doubt  serves  to  protect 
the  less  strong  and  moveable  operculum. 

Number  and  Arrangement  of  the  Compartments, — I  have 
already  stated  that  the  shell,  in  every  one  of  the  Balanidse, 
consists  of  eight,  six,  or  four  compartments,  or  of  all  fused 
together  into  a  single  piece ;  and  that  the  compartments 
themselves  are  all  constructed  on  the  three  simple  patterns 
of  vehich  woodcuts  (figs.  1,  2,  8)  have  been  given.  They 
are  arranged  in  a  certain  definite  order.  The  type  arrange- 
ment  is  found  amongst  the  Chthamalinse,  as  might  have 
been  expected,  inasmuch  as  this  sub-family  is  so  closely 
related  to  the  ancient  genera  Pollicipes  and  Scalpellum, 
whence  all  the  Thoracic  Cirripedia  may  be  said  to  radiate. 
In  Octomeris  (fig.  4)  the  type-arrangement  of  the  com- 


Fig.4. 
Octomeris. 


Fig.  5. 
Chtlmmalos. 


/S^~^. 


Fig.  6. 
CbamtBsipho. 


Fig.  7. 
Ba]anus.  Teiraclita. 

Oy  Rostrum ;  by  Ro«tro-lftteral,  e,  Lateral,  d,  Carino-lateral  compartment ;  «,  Carina. 

Horizontal  aectionB  thmogh  the  Sheila  of  the  principal  genera  of  Balanidae.  showing  the  arrangement 
of  the  Compartments.    Genera  4.  5,  and  6  belong  to  tlie  Chthamalinn ;  7  and  8  to  the  Balaninec. 

partments,  eight  in  number,  is  well  shown ;  the  rostrum 
and  carina  resemble  each  other,  and  have  alae  on  both 
sides,   and  therefore  are  overlapped  on   both  sides:   U\^ 
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rostro-latend  compartmeuts  have  radii  on  both  sides,  and 
therefore  overlap  the  adjoining  compartments  on  both  sides ; 
the  lateral  and  cartno-lateral  compartments  have  radii  on 
their  carinal,  and  else  on  their  rostral  sides ;  and  therefore 
overlap  on  one  side,  and  are  overiapped  on  the  other  side. 
Now  the  shell  of  every  other  sessile  Cirripede  differs,  I 
believe,  from  that  of  Octomeria,  only  in  the  fusion  together 
or  abortion  of  some  of  the  eight  normal  compartments : 
in  one  genus,  however,  Catophragmus,  outer  whorls  of 
small  compartments,  arranged  like  the  lower  valves  in  the 
capitulnm  of  Pollicipes,  are  superadded.  The  genus 
Chthamalus  (fig.  5)  differs  from  Octomeris  only  in  the 
carino-lateral  compartments  being  aborted,  (as  will  pre- 
sently be  discussed),  and  hence  has  six  compartments. 
ChamEBsipho  (fig.  6)  difiers  from  Chthamalus  only  in  the 
rostro-lateral  and  lateral  compartments  being  fused  to- 
gether i  and  hence  has  only  four  compartments.  In 
Balanus  (fig.  7)  and  the  whole  sub-family  of  the  Balaninn, 
the  rostrum  is  compounded  of  the  true  rostrum,  as  seen  in 
the  type  Octomeris,  and  of  the  two  rostro-lateral  compart- 
ments ;  hence  this  compounded  rostrum  has  radii  instead 
of  alse  on  both  sides,  and  there  are  only  six  compartments. 
Tetraclita  (fig.  8)  and  Elminius  differ  from  Balanus  only 
in  having  the  carino-lateral  compartments  absent,  and  pro- 
biilily  al)orted ;  hence  there  are  only  four  conipartTuents. 
Lastly,  ill  Fyrgomn.  all  the    compartments   are   blended 
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rostro-  and  carino-lateral  valves,  alternating  with  those 
above  them ;  and  beneath  them  there  are  generally  other 
valves,  which  decrease  in  size  and  display  the  same  tendency 
to  alternation.  The  valves  here  just  specified,  namely,  the 
rostrum,  carina,  and  three  pairs  of  lateral  valves,  in  the 
Lepadidae,  are  so  much  larger,  and  are  so  much  more 
commonly  present,  than  the  other  valves  of  the  capitulum, 
that  to  them  alone  I  affixed  special  names.  Now  if  amongst 
sessile  Cirripedes  we  look  to  that  genus,  viz.,  Catophragmus, 
which  comes  in  its  whole  structure  the  nearest  to  PoUicipes, 
one  of  the  Lepadidse,  we  find  (as  in  fig.  4),  firstly,  a  rostrum 
and  carina  resembling  each  other,  and  a  pair  of  lateral  com- 
partments,  larger  than  the  other  lateral  pairs;  these  four 
valves  altematinfr  with  the  opercular  valves :  and,  secondly, 
we  find,  but  -foming  part  of  the  same  whorl,  a  pair  of  rostrS. 
lateral  and  a  pair  of  carino-Iateral  compartments,  which,  just 
as  in  PolUcipes,  are  larger  than  the  exterior  and  lower  valves. 
These  lower  little  valves,  I  may  remark,  decrease  in  size  in 
the  successive  whorls,  and  tend  to  alternate  in  position,  just 
as  in  PolUcipes.  Observing  these  several  striking  points  of 
correspondence  in  the  valves,  (and  indeed  in  the  whole 
structure),  of  Catophragmus  and  PolUcipes,  one  is  strongly 
inclined  to  suspect  that  in  Catophragmus,  and  therefore  in 
Octomeris  and  other  sessile  Cirripedes,  although  the  rostro- 
and  carino-Iateral  compartments  appear  to  lie  in  the  same 
whorl  with  the  rostiiim,  carina,  and  large  lateral  compart- 
ments, yet  that  they  really  belong,  as  in  PolUcipes  and 
ScalpeUum,  to  a  lower  whorl.  Now  if  a  very  young  shell 
of  Balanus,  immediately  after  the  metamorphosis,  be  ex- 
amined, the  carino-Iateral  compartments  wiU  be  found  not 
to  have  been  developed ;  they  first  appear  after  two  or  three 
zones  of  growth  have  been  added  to  the  other  compart- 
ments; bearing  in  mind  that  in  PolUcipes  and  in  Cato- 
phragmus the  lower  whorls  are  added  successively  during 
growth,  we  find  in  this  fact  strong  confirmation  of  the  view 
that  the  carino-Iateral  compartments  normally  belong  to  a 
whorl  beneath  that  including  the  rostrum,  carina,  and 
lateral  compartments.  Whether  the  rostro-lateral,  like  the 
carino-Iateral  compartments,  are  developed  subsequently  to 
the  others,  I  have  had  no  opportunity  of  ascertaining,  and 
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rostro-lateral  compartments  have  radii  on  both  sides,  and 
therefore  overlap  the  adjoining  compartments  on  both  sides ; 
the  lateral  and  carino-lateral  compartments  have  radii  on 
their  carinal,  and  alse  on  their  rostral  sides ;  and  therefore 
overlap  on  one  side,  and  are  overlapped  on  the  other  side. 
Now  the  shell  of  every  other  sessile  Cirripede  differs,  I 
believe,  from  that  of  Octomeris,  only  in  the  fusion  together 
or  abortion  of  some  of  the  eight  normal  compartments : 
in  one  genus,  however,  Catophragmus,  outer  whorls  of 
small  compartments,  arranged  like  the  lower  valves  in  the 
capitulum  of  Pollicipes,  are  superadded.  The  genus 
Chthamalns  (fig.  6)  differs  from  Octomeris  only  in  the 
carino-lateral  compartments  being  aborted,  (as  will  pre- 
sently be  discussed),  and  hence  has  six  compartments. 
Charasesipho  (fig.  6)  differs  from  Chthamalus  only  in  the 
rostro-lateral  and  lateral  compartments  being  fused  to- 
gether; and  hence  has  only  four  compartments.  In 
Belanus  (fig.  7)  and  the  whole  sub-family  of  the  Balaninie, 
the  rostrum  is  compounded  of  the  true  rostrum,  as  seen  in 
the  type  Octomeris,  and  of  the  two  rostro-lateral  compart- 
ments ;  hence  this  compounded  rostrum  has  radii  instead 
of  aUe  on  both  sides,  and  there  are  only  six  compartments. 
Tetraclita  (fig.  8)  and  Elminius  differ  from  B^anus  only 
in  having  the  carino-lateral  compartments  absent,  and  pro- 
bably aborted  ;  hence  there  are  only  four  compartments. 
Lastly,  in  Fyrn;oniii,  all  the   compartments   are    blended 
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rostro-  and  carino-lateral  valves,  alternating  with  those 
above  them ;  and  beneath  thera  there  are  generally  other 
valves,  which  decrease  in  size  and  display  the  same  tendency 
to  alternation.  The  valves  here  just  specified,  namely,  the 
rostrum,  carina,  and  three  pairs  of  lateral  valves,  in  the 
Lepadidae,  are  so  much  larger,  and  are  so  much  more 
commonly  present,  than  the  other  valves  of  the  capitulum, 
that  to  them  alone  I  affixed  special  names.  Now  if  amongst 
sessile  Cirripedes  we  look  to  that  genus,  viz.,  Catophragmus, 
which  comes  in  its  whole  structure  the  nearest  to  PoUicipes, 
one  of  the  Lepadidae,  we  find  (as  in  fig.  4),  firstly,  a  rostrum 
and  carina  resembling  each  other,  and  a  pair  of  lateral  com- 
partments, larger  than  the  other  lateral  pairs ;  these  four 
valves  alternating  with  the  opercular  valves :  and,  secondly, 
we  find,  but  'forming  part  of  the  same  whorl,  a  pair  of  rostro- 
lateral  and  a  pair  of  canno-lateral  compartments,  which,  just 
as  in  Pollicipes,  are  larger  than  the  exterior  and  lower  valves. 
These  lower  little  valves,  I  may  remark,  decrease  in  size  in 
the  successive  whorls,  and  tend  to  alternate  in  position,  just 
as  in  Pollicipes.  Observing  these  several  striking  points  of 
correspondence  in  the  valves,  (and  indeed  in  the  whole 
structure),  of  Catophragmus  and  Pollicipes,  one  is  strongly 
inclined  to  suspect  that  in  Catophragmus,  and  therefore  in 
Octomeris  and  other  sessile  Cimpedes,  although  the  rostro- 
and  carino-lateral  compartments  appear  to  lie  in  the  same 
whorl  with  the  rostrum,  carina,  and  large  lateral  compart- 
ments, yet  that  they  really  belong,  as  in  Pollicipes  and 
Scalpellum,  to  a  lower  whorl.  Now  if  a  very  young  shell 
of  Balanus,  immediately  after  the  metamorphosis,  be  ex- 
amined, the  carino-lateral  compartments  will  be  found  not 
to  have  been  developed ;  they  first  appear  after  two  or  three 
zones  of  growth  have  been  added  to  the  other  compart- 
ments; bearing  in  mind  that  in  Pollicipes  and  in  Cato- 
phragmus the  lower  whorls  are  added  successively  during 
growth,  we  find  in  this  fact  strong  confirmation  of  the  view 
that  the  carino-lateral  compartments  normally  belong  to  a 
whorl  beneath  that  including  the  rostrum,  carina,  and 
lateral  compartments.  Whether  the  rostro-lateral,  like  the 
carino-lateral  compartments,  are  developed  subsequently  to 
the  others,  I  have  had  no  opportunity  of  ascertaining,  and 
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therefore  cannot  confirm  the  above  analogical  conclusioD, 
namely,  that  they,  al8o,  belong  to  a  lower  whorL 

In  the  sub-family  Balaninee,  which  includes  Balanua 
(woodcut  7),  and  Tetraclita  (woodcut  8),  the  shell  is  charac- 
terised by  not  having  rostro-lateral  compartments,  and  by 
the  rostrum  having  radii :  now  in  Pachylasma  ^gantetnn, 
which  undoubtedly  belongs  to  the  sub-family  Chthamalinse, 
at  a  very  early  age  the  rostro-lateral  compartments  become 
blended  with  the  true  rostrum,  making  a  compound  ros- 
trum, exactly  like  the  rostrum  in  the  Balaninee;  distinct 
evidence  of  a  similar  fusion  is  retained  throughout  life 
(PI.  15,  fig.  1)  in  all  three  species  of  Chelonobia,  which  is  un- 
doubtedly a  member  of  the  Balaninse.  Hence,  I  think,  we 
may  conclude  that  in  all  the  genera  of  the  BalaninK  the 
rostro-lateral  compartments  are  probably  not  aborted,  but  are 
blended  with  a  normal  rostrum  (resembling  that  in  wood- 
cuts 4,  5,  6),  making  together  a  compound  rostrum  fur- 
nished with  radii :  it  must,  however,  be  observed  that  I  could 
not  detect  any  actual  evidence  of  this  fusion  in  Balanus, 
even  immediately  after  the  metamorphosis.  In  CbamEesipho 
(woodcut  6),  either  the  rostro-lateral  compartments  attain  a 
most  unusual  breadth,  or,  as  is  more  probable,  they  have 
become  confluent  with  the  lateral  compartments,  which  in  the 
Lepadidee  seem  to  be  the  most  persistent  of  all  the  lateral 
valves.  In  such  genera  as  Tetracli^  and  Ghthamalus,  in  which 
the  carino-latentl  compartments  are  absent,  they  may  be 


STRUCTURE  Of  SHELL.  43 

whidi  has  been  made  by  some  authors^  I  do  not  think  is 
very  accurate,  as  the  cup  in  Lithotrya  seems  to  have  a 
special  relation  to  the  boring  habits  of  that  genus. 

Structure  of  the  individual  compartments. — K  the  basal 
margin  of  a  compartment^  for  instance,  of  Balanus  tintin- 
nabiUum,  be  examined,  it  appears 
sufficiently   complicated*    being  ^•^• 

composed  of  an  outer  and  inner 
lamina,  separated  by  longitudi- 
nal septa,  which  are  denticulated 
at  their  bases;   and   the  tubes  c    e    e    e    c 

formed    by    these   longitudinal     m  sSii^nth^i^r^!!^^ 

M^^4>A       <kMA       AMi-^A^^       U««      i«M«n«  laminm J  ft,  4,  inner  lamina;  tf,  tf,  Ion- 

septa      are       crossed      by      trans-        gitndinklMpta,  uniting  the  inland 

verse  septa.    On  the  other  hand,     SJlSed  """^  "**'  ''^  ^'^  ''"^■ 
in  some  cases,  as  in  the  genera 

Chthamalus  and  Mminius,  each  compartment  consists 
of  a  simple  shelly  layer.  These  two  extreme  states  gra- 
duate into  each  other:  we  have,  firstly,  on  the  internal 
surface,  quite  irregular  points  and  ridges;  these  become 
regular,  causing  the  internal  surface  to  be  longitudinally 
ribbed ;  then  these  ribs  themselves  become  finely  furrowed 
on  their  sides  and  at  their  lower  ends,  producing  sharp, 
minute  ridges,  the  ends  of  which  I  have  called  the  den- 
ticuli ;  and,  lastly,  some  of  the  denticuli  on  the  adjoining 
longitudinal  septa  become  united  into  a  solid  layer,  forming 
the  internal  lamina  of  the  wall.  These  denticuli  do  not 
generally  cover  the  whole  surface  of  the  longitudinal  ribs, 
but  leave  a  portion  near  the  outer  lamina  of  the  compart- 
ment smooth.  The  denticulated  ends  of  the  longitudinal 
septa  project  beyond  the  basal  edge  of  both  the  outer  and 
inner  laminae,  and  enter  the  mouths  of  the  tubes  (where 
such  occur)  in  the  basis,  and  thus  strengthen  the  shell. 
The  whole  of  the  internal  lamina  generally  is  more  or  less 
striated  longitudinally,  thus  displaying  its  origin  from  the 
union  of  the  inner  edges  of  the  longitudinal  septa.  I  need 
only  further  remark  that  on  the  internal  surface  of  the  outer 
lamina,  between  the  main  longitudinal  septa,  there  are 
generally  (as  in  the  woodcut)  smaller  longitudinal  ridges, 
which  do  not  reach  the  inner  lamina,  and  on  this  account 
alone  are  not  called  septa. 
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Tubes  are  formed  by  the  longitudinal  septa,  between  the 
outer  and  inner  laminae.  These  tubes  are  almost  square,  and 
are  occupied  by  threads  of  corium,  which  enter  at  pores 
left  open  between  the  edge  of  the  compartment  and  that  of 
the  basis  on  which  it  rests.  The  tubes  extend  high  up  the 
compartments;  but  in  the  uppermost  part  they  are  generaU; 
cut  off  by  thin,  transverse,  calcarecyis  septa,  deposited  by 
the  ends  of  the  threads  of  corium ;  a  cancellated  structure 
being  thus  produced.  Or  the  uppermost  part  of  each  tube 
becomes  filled  up  solidly  with  compact  shelly  layers,  which 
are  always  first  thrown  down  on  the  side  of  the  tube  facing 
the  outside,  and  thus  greatly  strengthen  the  shell :  in 
several  instances,  as  in  Balanm  perforatas  and  Tetradita 
porosa,  in  which  the  disintegration  of  the  upper  part  of  the 
shell  is  a  necessary  element  in  its  growth  for  the  enlai^ 
ment  of  the  orifice,  these  filled  up  tubes  become  exposed. 
In  Coronula  and  Tubicinella,  the  tubes  in  their  upper 
parts  are,  I  beheve,  crossed  only  by  transverse  membranous 
septa. 

Anomalies  and  ewceptiona. — In  Tetraclita  {PL  10,  fig.  1^, 
1  h)  from  the  branching  of  the  longitudinal  septa,  several  irre- 
gular rows  of  tubes  are  formed.  In  certain  varieties  of 
Balavus  balanoides  (PI.  7,  fig.  2^),  and  in  B.  carioaiu 
(PI.  7,  fig.  3  i),  slight  branching  ridges  on  the  internal 
surface  of  the  walls,  seem  to  answer  to  the  lon^tudinal 
septa,  and  produce,  during  the  downward  growth  of  the 
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(see  transverse  section,  PI.  1 6,  figs.  5>  7)  is  very  remarkable 
from  being  deeply  folded,  the  folds  being  on  their  internal 
faces  firmly  calcified  together,  and  on  their  external  faces 
closely  pressed  together  (often  with  a  neatly  serrated 
suture),  so  that  the  whole  nature  of  the  shell  might  be,  as 
has  happened,  easily  quite  misunderstood ;  and  the  waUs  be 
considered  as  very  thicks  instead  of  being,  as  is  really  the 
case,  very  thin.  In  Chelonobia  (PI.  15,  fig.  1),  however, 
the  walls  are  truly  of  such  great  thickness,  that  the  nature 
of  the  relative  parts  might  likewise  be  misunderstood;  in 
this  genus  the  ovarian  tubes  enter  the  walls,  extending  up 
between  the  longitudinal  septa,  or,  as  they  may  here 
be  more  naturally  called,  the  radiating  septa.  I  will  specify 
a  few  more  pecuUarities  worthy  of  remark : — in  some  species 
of  the  sub*genus  Acasta,  clefts  are  left,  covered  only  by 
membrane,  on  the  lines  of  suture  (PI.  9,  figs.  7a,Sa),  between 
the  compartments,  just  above  the  basis;  and  in  other 
species  the  basis  is  perforated  by  numerous  membrane- 
covered,  minute  orifices.  In  Platylepas,  each  compartment 
has  one  deep  inward  fold  (PL  17,  fig.  1),  somewhat  analo- 
gous to  the  three  folds  in  Coronula ;  this  fold  is  produced 
into  an  internal  mid-rib,  supporting  and  rendering  convex 
the  membranous  basis;  in  this  genus,  also,  the  rostrum, 
owing  to  its  mid-rib,  is  generally  thrust  a  little  on  one  side, 
and  the  shell  thus  rendered  asymmetrical.  In  Chanmsiplio 
scutelliformis  the  shell  is  symmetrically  perforated  (PI.  19, 
fig.  4  a)  by  four  apertures.  Lastly,  in  Chthamalua  Heinheli 
and  intertextuSy  after  a  certain  age,  the  basal  edges  of  the 
walls  become  inflected,  and  continue  to  grow  inwards 
till  they  entirely  take  the  place  of  the  true  membranous 
basis. 

Radius. — ^This  term,  as  we  have  seen,  is  applied  to  that 
side  of  the  compartment,  the  growth  of  which  is  modified, 
by  abutting  against  and  overlapping  the  adjoining  compai-t- 
ment.  Hence  the  structure  of  the  radius  is  essentially  the 
same  with  that  of  the  parietal  portion  of  the  compartment. 
When  best  developed, as  mBalanm  tintinnahvlum^  the  radius 
consists  of  an  outer  and  inner  lamina,  separated  by  denticu- 
lated septa,  extending  in  horizontal  lines  parallel  to  the 
basis,  and  is  consequently  perforated  by  minute  tubes  or 
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pores.  Tbe  tubes  liecome  filled  up  solidly  much  more 
Gommonly  than  do  tlie  parietal  tubes;  and  tbe  inner 
lamina,  in  snch  cases,  is  hardly  distinct  from  the  outer 
lamina.  The  denticuli  often  fail,  or  are  present  only  on 
the  lower  sides  of  the  septa ;  and  very  frequently  the  edge 
of  the  radius  can  only  be  said  to  be  cre- 
nated.  Notwithstanding  these  frequent 
anomalies,  if  a  series  of  species  and  geoem 
be  taken,  it  is  certain  that  there  is,  as 
might  have  been  expected,  a  dose  rela- 
tionship in  internal  structure,  between  the 
radii  and  the  parietes.  The  edge  of  the 
radius  is  received  in  a  slight  furrow 
(generally  marked  like  a  seal,  with  the 
impression  of  the  denticulated  septa)  in 
.  ^^  ^_^  the  opposed  compartment :  sometimes  the 
Kp_^uni  g    «  -0   ^jyjgj.  ^gg  pj.  jj^  ^f  jjjg  recipient  furrow, 

is  so  broad  as  to  give  the  false  appearance 
of  a  radius  having  been  developed,  at  least  in  the  lower 
part  of  the  shell,  on  both  sides  of  the  suture.  A  rarest  of 
corium  runs  into  each  suture  between  the  edge  of  the 
radius  and  the  furrow  in  the  opposed  compartment ;  and 
when  the  radius  is  permeated  by  pores  (as  in  woodcut  10), 
threads  of  corium  branch  off  this  crest,  and  enter  the  pores. 
In  the  lower  part  of  the  shell,  these  crests  of  corium  project 
from  the  corium  forming  and  surrounding  the  sack  ;  but  in 
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the  wall.  !□  Chelonobia,  the  outer  lamina  of  the  radius, 
as  well  as  of  its  recipient  furrow,  is  of  extraordinary  thick- 
ness; and  this  lamina,  in  C.  tealudtnaria  (PI.  14,  fig.  1  a,  5,  6, 
and  PI.  16,  fig.  1,/),  is  modelled  into  sharp  tranaverse 
ridges  and  valleys.    lu  the  ChthamaliuEe,  the  radii,  like  the 

r'etes,  are  simply  solid ;  and  apparently  io  consequence, 
the  s^e  of  strengthening  the  sutures,  the  edges  of  the 
radii,  and  of  the  recipient  furrow  in  Octomeria  (PI.  20, 
fig.  3  a)  and  in  Ckthamalua  dentatus  and  Henibeli  (PI.  18, 
fig.  3  d,  5  a),  are  neatly  dentated.  In  some  other  species 
of  Cbthamalus  (PI.  19,  fig.  1  a),  the  radii  present  a  shght 
modification  of  this  structure,  the  sutures  being  formed  by 
oblique  interfolding  laminae.  In  the  radii  of  Coronula  and 
Tubicinella,  there  is  a  peculiarity,  in  apparent  connection 
with  the  fact,  that  in  these  genera  the  parietal  tubes  are 
not  crossed  by  transverse  calcareous  septa,  namely,  that 
the  pores  by  which  the  radii  are  permeated  keep  unclosed 
throughout  their  length,  and  open  into  a  special  longitudinal 
tube  (PI.  16,  fig.  7,  d'),  which  runs  along  that  margin  of  the 
wall,  whence  the  radius  arises.  In. Coronula  the  wall  is  of 
extreme  thinness,  and  in  conformity  so  is  the  true  radius ; 
but  that  the  shell  might  not  thus  be  rendered  very  weak, 
complementary  or  pseudo-radii  are  developed  on  their  inner 
sides  (PI.  16,  fig.  7,  adjoining  the  true  radii  Kd,  cd,  and 
shaded  by  distant  convex  lines).  Even  in  the  allied  genus 
Xenobalanus,  in  which  the  whole  shell  tends  to  become 
rudimentary,  traces  of  these  pseudo-radii  (PI.  17,  fig.  4  6,d) 
can  be  detected.  In  Coronula,  though  the  radii  (PI.  16, 
fig.  7,  Ad,  cd)  are,  by  the  above  special  means,  rendered 
thick,  and  though  the  alae  also  are  thick  (co',  Dfl')i  yet 
tt^ther  they  do  not  equal  in  thickness  the  folded  wails;  and 
consequently,  there  is  left  between  the  radii  and  alas  square 
chambers  (v),  occupied  by  the  branching  ovarian  tubes. 

Aits. — ^These  project,  generally  abruptly,  from  the  sides 
of  the  upper  part  of  the  compartments ;  they  appear  from 
the  first  growth  of  the  shell ;  they  are  overlapped  by  the 
radius  and  by  part  of  the  wall  of  the  adjoining  compart- 
ment; they  are  thinner,  and  have,  owing  apparently  to 
being  overlapped,  a  very  different  aspect  from  the  parietal 
portion  j  but  they  do  not  difier  from  it  in  essential  nature. 
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They  are  solid,  that  is,  they  are  never  permeated  by  pores ; 
but  their  edges  are  generally  crenated,  and  there  is,  in 
some  cases,  as  in  Chelonobia,  sufficient  evidence  that  these 
crenations  answer  to  the  hoiizontal  septa  on  the  edges 
of  the  radii  (also  often  reduced  to  mere  crenations),  and 
consequently,  likewise,  to  the  longitudinal  septa  of  the  pa- 
rietes.  In  Coronula  the  edge  of  each  ala  consists  of  a 
medial  ridge,  sending  off  denticulated  septa  on  both  sides, 
and  is  therefore  anomalous  as  compared  with  the  alee  in 
other  genera,  but  corresponds  in  structure  with  the  simi- 
larly anomalous  radius  of  Coronula.  In  order  to  allow  of 
the  growth  oftheedgeofthe  ala,  a  fine  thread  of  corium  runs 
up  the  narrow  furrow  in  which  the  edge  is  lodged,  proceed- 
ing from  the  corium  of  the  sack.  In  proportion  as  this 
thread  runs  up  higher  or  lower,  so  are  the  summits  of  the 
alse  rendered,  during  growth,  less  or  more  oblique. 

Sheath, — ^As  the  compartments  overlap  each  other,  the 
edges  of  the  alse  would  have  projected,  and  the  inner  sur- 
fece  of  the  orifice  of  the  shell  would  not  have  been  smooth 
and  rounded,  had  not  that  part  of  each  wall,  which  does 
not  overlie  an  ala,  been  thickened  so  as  to  aUow  of  the 
formation  of  a  shoulder  or  indentation,  against  which  the 
edge  of  the  ala  fits  and  abuts.  The  thickened  portions,  and 
the  abc  themselves,  together  form  the  sheath,  of  which  the  use 
seems  to  be  to  strengthen,  like  a  broad  internal  hoop,  the 
upper  part  of  tlic  shell  tomul  the  orifice,  where  naturally  it 
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membrane  is  formed,  and  is  attached  to  the  next  lower  zone 
of  the  sheath;  the  old  membrane  being  cast  off,  but  a 
circular  slip  of  it  is  left,  investing  the  last  zone.  Hence 
the  whole  upper  part  of  the  sheath  above  the  opercular 
membrane,  comes  to  be  thus  invested ;  and  is  marked  by 
circular  lines,  one  above  the  other,  caused  by  the  successive 
exuviations.  This  investing  membrane  often  supports  rows 
of  minute  bristles,  directed  upwards.  Generally,  a  film  of 
shell  is  deposited,  at  the  period  of  the  formation  of  each 
new  opercular  membrane,  on  that  part  of  the  sheath  which 
lies  immediately  beneath.  This  innermost  film  or  thin 
layer  of  shell,  on  the  lines  of  suture  between  the  compart- 
ments, breaks  joint,  at  least  in  some  cases,  with  the  under- 
lying shelly  layers, — that  is,  the  suture  in  this  last-formed 
film  does  not  lie  exactly  over  the  suture  in  the  subjacent 
layers  of  the  sheath.  In  Tubicinella,  the  sheath  extends 
down  dose  to  the  basis ;  and  what  is  unique  in  this  one 
genus,  the  opercular  membrane,  gradually  thinning  out 
downwards,  closely  adheres  to  the  whole  inner  surface  of 
the  shell.  In  Tubicinella  and  in  Xenobalanus  (PL  17, 
fig.  4  d),  the  sheath  separates  easily  into  separate  successive 
rims  of  shell ;  and  this  structure  evidently  is  for  the  sake 
of  facilitating  the  breakage  of  the  upper  end  of  the  shell, 
which,  as  we  shall  presently  see,  is  necessary  to  allow  of  the 
increase  in  size  of  its  orifice. 

Basis. — This,  in  several  genera  and  species,  is  composed 
of  simple  membrane,  and  consists  of  successive,  concentric, 
circular  slips,  added  round  the  outside,  at  each  period  of 
growth.  In  some  species  of  Tetraclita  and  Balanus  the 
basis  is  calcareous,  but  diaphanous,  very  thin,  smooth,  or 
somewhat  granulated.  In  other  cases  it  consists  of  a  single 
calcareous  lamina, either  smooth,  or  with  ridges  radiating  from 
its  centre ;  it  is  formed  of  two  laminae,  (as  is  most  usual  in 
Balanus,)  separated  by  radiating  septa.  These  septa,  as  well 
as  the  radiating  ridges  in  the  case  of  the  single  lamina,  are 
homologous  with  the  longitudinal  septa  of  the  parietes. 
The  denticulated  ends  of  the  latter  enter  the  mouths  of  the 
tubes  formed  by  the  radiating  septa  of  the  basis :  threads  of 
corium  pass  between  the  denticuli  of  the  parietal  septa,  and 
thus  enter  the  basal  tubes.     The  ends  of  these  threads  oC 
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corium  generally  deposit  traDsverse  calcaieoos  septa,  exactly 
as  within  the  parietal  tubes.  When  the  basis  is  thick  the 
septa  themselves  {ccc)  between  the  proper  basal  tubes,  be- 
come porose,  (or  rather  cancellated,) 
and  they  sometimes  expand  into  a 
very  thick,  cancellated  layer,  sepa- 
rating the  outer  lamina  {a)  of  the 
basis  from  the  proper  basal  tubes, 
which  always  lie  dose  under  the 
inner  lamina  {b).  This  structure 
di&urs  only  slightly  from  that  seen 
in  the  parietes  of  Tetraclita,  in 
which  the  brancbiog  of  the  longi- 
tudinal puietal  septa,  produces 
thick  walk,  formed  of  several  rows 
of  tubes  or  pores.  With  respect  to  peculiarities  in  structure 
of  the  basis,  Balanm  lavi»  offers  the  most  remarkable  case ; 
for  here,  in  specimens  which  have  grown  crowded  tog^hear, 
the  whole  interior  appears  sometimes  to  have  become 
too  much  elongated  ch-  too  deep  for  the  animal's  body,  and 
consequently  Uie  lower  part  of  the  deeply-concave  basis 
has  been  filled  up  (PI.  4,  fig.  2  a)  by  thin,  irregular,  cal- 
careous diaphragms.  In  elongated  specimens,  also,  of  ^a- 
lanua  balanoides,  the  shell  sometimes  appears  to  have  grown 
too  long  for  the  animal's  body ;  but  in  this  case  the  mem- 
branous basis  becomes  extremely  convex  inwards;  it  still 
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OptrculaT  Vahea. — ^"fhese  are  situated  on  each  side  of 
the  slit  or  orifice  leading  into  the  sack ;  from  their  shape, 
their  powers  of  movement,  their  separation  by  flexible 
membrane  from  the  shell,  to  which  they  serve  as  a  lid, 
they  appear  at  first  as  if  they  constituted  an  element  very 
distinct  from  the  shell  itself,  but  this  is  not  the  case.  They 
are,  together  with  the  opercular  membrane,  as  essentially  as 
the  whole  of  what  is  externally  visible,  a  part  of  the  modified 
carapace,  of  which  they  occupy  the  upper  or  posterior  extre- 
mity: from  tracing  the  metamorphoses,  or  even  by  comparison 
of  a  Balanus  with  PoUicipes,  there  can  be  no  doubt  of  the 
truth  of  this  conclusion.  The  opercular  valves  are  four  in 
number, — a  pair  of  scuta  and  a  pair  of  terga ;  but  the  latter 
in  Coronula  diadema  and  regiruB^  are  either  aborted  or  re- 
presented by  a  mere  rudiment ;  and  in  Xenobalanus  both 
scuta  and  terga  are  quite  absent.  In  several  cases,  more 
especially  in  the  genus  Pyrgoma  (PL  13,  fig.  \h),  the 
scutum  and  tergum  on  each  side  are  calcified  together,  so 
that  sometimes  not  even  a  trace  of  the  line  of  junction  can 
be  discovered.  In  most  cases  the  scutmn  is  fiirmly  united, 
being  articulated  in  a  manner  presently  to  be  described,  to 
the  tergum;  but  in  Coronula,  Tubicinella  (PI.  17,  fig.  3  c), 
and  Platylepas,  the  ends  of  these  valves  are  simply  approxi- 
mated. 

Scuta, — ^These  valves  are  important,'  inasmuch  as  the 
animal's  body  is  attached  to  them;  in  PI.  25,  fig.  1,  the 
broken  line,  surrounding  a,  h,  shows  where  the  body  has 
been  cut,  in  removing  the  scutum  on  the  near  side,  the 
other  scutum,  S,  being  left  articulated  to  the  tergum,  T. 
In  shape  the  scuta  are  generally  sub-triangular ;  but  in  some 
species  of  Pyrgoma  and  in  Chelonobia,  &c.  they  are  much 
elongated.  I'he  lines  of  growth  are  usually  prominent ;  and 
along  the  occludent  margins  the  alternate,  or  sometimes  every 
third  or  fourth  line,  is  developed  into  a  knob,  which  pro- 
duces a  serrated  edge,  serving  to  lock  the  two  opposed  valves 
together;  there  is,  however,  no  trace  of  this  structure  in 
Coronula  and  Tubicinella.  In  some  species  of  Pyrgoma,  a 
ledge  of  considerable  breadth  (PI.  13,  fig.  3e,  &c.)  is  de- 
veloped along  the  occludent  margins  of  the  two  scuta,  as 
well  as  of  the  two  terga,  giving  them  an  anomalous  struc- 
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ture.  The  Term  differ  considerably  in  outline  in  the  diffe- 
rent  genera  and  species  :  their  shape  approaches  more  nearly 
to  a  triangle  than  to  any  other  regular  form ;  but  there  is 
generally  a  projection  or  spur  on  the  basal  mai^in,  on  the 
side  towards  the  scutum.  In  some  species  of  Pyi^oma,  the 
tergum  is  of  so  irregular  a  shape  as  to  defy  description. 
In  most  cases,  a  longitudinal  depression  or  furrow  runs 
down  the  valve,  from  the  apex  to  the  extremity  of  the 
spur ;  and  it  not  rarely  happens  that  the  sides  of  this  furrow 
become  folded  inwards  and  almost  closed.  The  spur  pro* 
bably  answers  to  the  basal  point  of  the  usually  sub-rhom- 
boidal  tergum  in  PoUicipea  and  Scalpellum.*  The  tips  of 
the  terga  in  some  species  of  Balanus,  &c.,  are  specially 
naodified  into  sharp  points  or  beaks  (PI.  2,  fig.  3  4,  3  (/)» 
bowed  a  little  inwards,  and  projecting  considerably  above 
the  tips  of  the  scuta ;  this  Is  effected  by  the  medial,  upper- 
most part  of  the  valve  being  internally  thickened  and 
hardened,  and  then,  by  the  disintegration  of  the  two  mai|pns 
and  the  external  surface,  the  internal  modified  portion  be- 
comes  exposed.  The  whole  valve,  also,  at  least  in  such 
cases  as  in  Balanus  paHtmm^  appears  to  be  forced  slowly 
upwards  in  the  articular  furrow  of  the  scutum.  I  am 
assured,  by  a  competent  observer,  that  the  beaks  of  the 
terga  in  B.  porcatug  can  give  an  object  placed  within  the 
oriBce  of  the  shell  a  sharp  tap. 

The  scutum  and  tcrsum,  witli  the  few  exceptions  above 
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fuiTow  in  the  scutum  has  its  further  border  generally  pro- 
minent and  often  reflexed  or  curved  over ;  I  have  called  it 
the  articular  ridge;  it,  also,  is  lodged  in  a  furrow  in  the 
upper  part  of  the  tergum,  which  again  is  bordered  by  a 
ridge,  viz.,  the  articular  tergal  ridge.  So  that  in  both 
scutum  and  tergum  there  is  an  articular  furrow,  bordered 
in  each  case,  on  one  side  by  the  margin  of  the  valve,  and  on 
the  other  side  by  the  so-called  articular  ridge.  In  Chelonobia 
(PI.  14,  fig.  1  6)  the  articular  ridge  of  the  scutum  is  horny. 
When,  as  often  happens,  the  scuta  and  terga  have  been 
much  worn,  the  manner  of  their  articulation  (PI.  18,  fig.  1  a) 
is  pretty  well  shown  even  from  the  outside ;  in  this  case 
their  external  appearance  is  very  different  from  what  it  is 
in  those  individuals  (fig.  1  c)  of  the  same  species,  which 
have  not  suffered  disintegration.  This  articulation  of  the 
scuta  and  terga  is  prefigured  amongst  the  Lepadidae,  in 
Pollicipes  mitella,  and  in  Lithotrya. 

The  scuta  are  brought  together  by  a  short,  strong, 
straight,  adductor  muscle  (PI.  25,  fig.  1  a) ;  its  attachment 
leaves  (with  very  few  exceptions,  as  in  Tubicinella)  a 
rounded  impression,  or  even  pit,  on  the  under  side  of  the 
valve  in  its  upper  part.  This  pit  is  frequently  bounded,  on 
its  lower  side,  by  a  sharp  ridge,  which,  though  not  in  actual 
connexion  with  the  adductor  muscle,  I  have,  for  convenience 
sake,  called  the  adductor  ridge;  it  serves  apparently  to  give 
support  to  the  animal's  body;  in  some  few  cases  (as  in 
^.  psittacus,  PI.  2,  fig.  3  e)  it  is  confluent  at  its  upper 
end  with  the  articular  ridge,  and  converts  the  whole  basi- 
tergal  corner  of  the  valve  into  a  deep  cavity.  In  some  of 
the  species  of  Pyrgonia  (PI.  12,  fig.  5  e,  7  3),  and  in  some 
varieties  of  Creusia,  this  adductor  ridge  is  enormously  deve- 
loped, so  as  to  depend  far  beneath  the  true  basal  margin, 
or  that  to  which  the  opercular  membrane  is  attached.  At 
the  basi- tergal  corner  of  the  valve,  there  is  generally  a  small 
pit  or  impression,  and  sometimes  distinct  crests,  for  tlie 
attachment  of  the  lateral  depressor  muscle.  At  the  rostral 
end  there  is,  also,  a  small  cavity  formed  by  the  overfolding 
of  the  occludent  margin  (rarely  furnished  with  crests)  for  the 
attachment  of  the  rostral  depressor  muscle.  In  the  Terga, 
at  the  basi-carinal  corner,  there  are  usually  crests,  U\ov\^\ 
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sometimes  feebly  developed,  for  the  attachment  of  the  tergal 
depressor  muscle.  But  in  Chelonobia,  Coronula,  Tubicinella, 
Flatylepas,  and  in  some  other  cases,  there  are  no  crests. 
The  crests,  when  well  developed,  are  furnished  with  rectan- 
gular sub-crests  or  denticuli  on  both  sides ;  in  fact  they 
resemble,  and  are  probably  homologous  with,  the  denticulated 
ribs  or  septa  in  the  parietes,  radii,  and  basis.  Altogether 
the  scuta  and  ter^  are  attached,  as  far  as  muscles  are  con- 
cerned, to  the  shell-  and  sack,  by  three  longitudinal  pairs. 

Growth  of  the  whole  Shell,  and  its  Microacopical  Structmre. 
— The  opercular  valves  are  added  to  along  their  basid 
margins  alone  ;*  the  animal's  body,  together  with  the 
several  muscles,  becoming  attached  at  each  period  of  growth 
lower  and  lower  down  to  the  valves;  this  no  doubt  is 
effected  by  the  absorption  of  the  upper  surfaces  of  the 
muscles,  and  the  formation  of  new  fasciae  on  their  lower 
surfaces.  The  opercular  membrane,  which,  though  thin 
and  flexible,  forms  part  of  the  general  outer  surEsce  of 
the  animal  as  much  as  does  any  portion  of  the  rigid  shell. 
with  which  indeed  it  is  strictly  homologous,  is  periodically 
moulted,  together  with  the  integuments  of  the  whole  included 
animal.  The  new  opercular  membrane  is  of  course  each 
time  formed  a  little  larger  than  the  old  one.  In  Coronala 
and  Tubicinella,  however,  several  successive  opercular 
membranes  are  preserved  one  over  the  other,  and  the  out- 
i(ic  niembrnne  gradually  disintegrates ;  in  these  cases  the 
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hence  increases  in  diameter,  and,  when  concaye,  in  depth. 
The  compartments  grow  at  their  basal  margins,  where  they 
are  in  contact  with  the  basis ;  hence  the  shell  is  added  to  in 
height,  and,  owing  to  the  outward  inclination  of  the  com- 
partments^ also,  in  basal  diameter ;  but  the  compartments 
likewise,  in  most  cases,  grow  along  both  lateral  margins, 
that  is,  on  the  edges  of  the  radii  and  ate  ,*  and  hence  the 
upper  part  of  the  shell,  also,  increases  in  diameter.  The 
orifice  of  the  shell,  moreover,  thus  becomes  enlarged.  In 
some  cases  the  shell  is  destitute  of  radii,  only  sutures  being 
present,  that  is,  the  compartments  do  not  grow  laterally;  and 
sometimes,  as  in  the  whde  genus  Pyrgoma,  there  are  not  even 
sutures,  the  compartments  having  been  fused  together :  in 
both  these  cases,  the  shell  can  increase  in  diameter  only  at 
the  base ;  and  the  orifice,  it  might  have  been  thought,  would 
necessarily  have  remained,  to  the  destruction  of  the  animal, 
of  the  same  minute  size,  as  when  first  formed  after  the 
metamorphosis :  this  certainly  would  have  been  the  case  had 
not  the  upper  ends  of  the  compartments,  surrounding  and 
forming  the  orifice,  been  nicely  adapted  always  to  yield,  in 
a  certain  limited  degree,  to  the  disintegrating  influences  to 
which  every  shell  is  exposed,  but  which  most  Cirripedes 
can  resist ;  and  the  disintegration  of  the  narrow  end  of  a 
conical  tube,  of  course  increases  the  diameter  of  its  orifice. 
In  Tubicinella,  in  which  the  shell  is  furnished  with  narrow 
radii,  and  does  increase  in  diameter  from  top  to  bottom,  the 
increase  is  not  sufficient  in  proportion  to  the  continued 
elongation  of  the  shell ;  to  compensate  for  this,  the  orifice  is 
enlarged  at  short  intervals  by  the  breakage  of  the  upper  end 
of  the  shell,  for  which  purpose  (as  explained  under  the 
genus)  it  is  evidently  constructed.  Hence  we  see  that,  in 
certain  Cirripedes,  decay  or  disintegration,  and  breakage, 
are  necessary  elements  in  their  growth!  It  is  a  remarkable 
fact,  which  I  cannot  explain,  that  in  some  species  in  which 
the  orifice  of  the  shell  is  usually  increased  by  disintegration, 
if  individuals  are  so  situated  that  they  are  not  exposed  to 
sufficiently  energetic  disintegrating  influences,  as  may  be 
inferred  from  the  well-preserved  condition  of  the  whole 
surface  of  the  shell,  then  the  radii  become  developed,  and 
the  orifice  is  increased  in  size  by  the  diametric  growth  of 
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prior  to  the  period  of  moulting  and  growth,  I  found  the 
unaltered  corium  so  charged,  as  to  eflervesce,  with  cartK>- 
nate  of  lime,  either  in  a  state  of  dissolution,  or  in  granules 
too  minute  to  be  visible  under  the  highest  powers. 

The  sutures  between  the  several  compartments  and  the 
basis  are  covered  b;  thin  membrane,  which  is  continually 
eplitting  during  the  growth  of  the  opposed  edges  of  tjie 
underlying  shell ;  but  previously  to  each  splitting,  a  new 
sUp  of  membrane  is,  I  believe,  already  formed  under  the  old 
one ;  so  that  the  corium  is  not  even  momentarily  exposed. 
Owing  to  this  manner  of  growth,  the  slips  of  membrane  con- 
sist of  successive  rims  united  together ;  in  most  cases,  these 
soon  become  abraded  from  the  older  parts  of  the  shell,  but  are 
sometimes  preserved.  The  last-formed  slip  of  membrane 
over  a  suture  is  homologous  with  the  opercular  mem- 
brane; and  both  are  strictly  analt^ua  with  the  ring  (tf 
flexible  membrane,  forming  the  joint  of  the  leg  of  a  crab. 
In  the  latter  case,  the  flexible  membrane  and  hardened 
crust  are  both  moulted  together:  in  the  opercular  mem- 
brane, there  is  a  double  line  of  splitting,  one  close  round 
the  opercular  valves,  and  the  other  at  the  basal  edge  of  the 
sheath,  and  the  intermediate  portion  is  moulted,  but  with  a 
Bone  of  membrane  left  adherent  to  the  non-moulted  valves 
and  sheath :  lastly,  in  the  slips  of  membrane  covering  the 
sutures,  there  is  only  a  single  line  of  splitting,  and  no  pw* 
tion,  I  believe,  is  moulted ;  the  rims  of  membrane  on  each 
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being  converted  into  shell,  whereas  under  the  opercular 
membrane  it  has  been  converted  and  condensed  into  fine 
constituent  larainsB  of  chitine.  Inasmuch  as  the  successive 
layers  of  shell,  during  each  period  of  growth,  go  on  en- 
croaching on  those  of  the  membrane,  the  line  of  junction 
between  the  shell  and  chitine  becomes  oblique  or  bevelled. 
The  membrane  on  this  bevelled  Une  of  junction  assumes  a 
slightly  different  aspect  to  what  it  has  elsewhere;  it  be- 
comes yellowish  or  brown,  thicker  and  very  much  tougher. 
In  many  genera  it  is  also  furnished  with  a  row  of  small 
bristles.  At  the  period  of  exuviation  the  opercular  mem- 
brane separates  just  outside  this  modified  portion,  leaving 
the  latter  adherent^  as  a  rim  or  slip,  on  Uie  valves.  If,  how- 
ever, the  opercular  membrane  be  rudely  torn  off  before  its 
proper  period  of  exuviation,  it  carries  with  it  the  as  yet  con- 
tinuous, but  already  modified,  slip.  A  slightly  indented 
line  may  sometimes  be  traced  before  the  period  of  exuvia- 
tion, showing  where  the  separation  will  take  place :  what 
produces  this  line  I  know  not.  The  coloured,  thickened,  and 
modified  slips  of  opercular  membrane,  which  are  thus  retained 
adhering  to  the  valves,  and  which  together  form  an  investing 
membrane,  have  been  considered  by  most  authors  as  the 
epidermis ;  but  they  have  no  more  right  to  be  thus  called 
than  has  any  other  part  of  the  opercular  membrane.  Exactly 
similar  slips  of  membrane  are  left  investing  the  sheath.  So, 
again,  the  membrane  which,  when  well  preserved,  invests 
the  walls  of  the  shell,  is  made  up,  as  already  stated,  of 
successively  adherent  slips,  which  originally  covered  the 
lines  of  suture.* 

The  httle  bristles  above  alluded  to,  which  arise  from  the 


*  La  the  case  of  Coronula  there  is  a  peculiarity,  described  in  the  last  section 
of  this  Introduction,  (under  the  head  of  Cementing  Apparatus),  namely,  that  the 
two  or  three  last-formed,  exterior  zones  of  the  Basal  membrane  continue  for  a 
period  to  increase  in  width ;  being,  as  I  believe,  dragged  one  from  over  the 
other,  with  fresh  laminee  of  membrane  continually  thrown  down.  In  this  same 
ffenus,  and  iuTobicinella,  the  walls  of  the  shell  are  invested  by  membrane,  which  is 
Qoubled  inwards  under  their  basal  edges ;  and  as  the  latter  grow,  the  investing 
parietal  membrane  splits  and  separates  from  the  basal  membrane,  and  is  pulled 
outwards  and  downwards.  This  inflected,  often  broad  border  of  memorane, 
seems  to  mc  more  strictly  comparable  with  the  opercular  membrane,  than  with 
those  narrow,  thickened  rims  of  yellowisli  membrane  which  in  other  Cirripcdes 
cover  the  suture  between  the  hasid  edges  of  the  walls  and  the  basis. 
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slips  of  membrane  left  adherent  ou  the  opercular  vatvea, 
sheath,  and  walls,  stand  in  rows;  a  row  corresponding  to  each 
period  of  exuviation  of  the  opercular  membrane.  The  bristles 
are  generally  largest  on  the  opercular  valves  and  sheath; 
in  Balanus  tintinnabulam,  they  are  from  S^ha  of  an  inch 
in  length,  but  they  are  longer  in  some  other  species.  I 
may  here  mention,  as  showing  the  conuexion  of  these 
bristles  with  the  opercular  membrane,  that  similar  bristles 
occur  in  B.  perforatua,  scattered  over  the  surface  of  that 
membrane,  and  are  necessarily  moulted  with  it.  In  the 
imbedded  genera  Coronula  and  Tubicinella,  none  of  these 
bristles  exist.  When  a  portion  of  valve  or  shell,  fur- 
nished with  bristles,  is  dissolved  in  acid,  tougb,  sinuous, 
and  apparently  hollow,  threads  are  seen  to  run  fix>m 
their  bulb-like  bases,  into  and  up  the  corresponding  layer, 
which,  before  dissolution,  existed  as  shell;  and  they 
terminate  internally  in  very  fine  points,  which  I  believe 
are  united  to  the  underlying  corium.  These  threads,  or 
tubuH*  as  I  have  called  them  in  my  volume  on  the  Lepa- 
didffi,  are,  in  Tetraclita  porosa,  about  jsaths  of  an  inch  in 
diameter,  but  only  half  that  size  in  B.  tintinnabvlKm.  Oa 
parts  of  the  shell  where  there  are  no  bristles,  similar  tubuli 
penetrate  the  shelly  layers,  and  come  to  the  surface.  The 
tubuli  running  to  the  lowest  and  last-formed  row  of  bristles, 
just  after  a  puriod  of  L'xiiviiitioii,  arc  so  delicate  as  hardly, 
or  not  at  all,  to  be  distinguished ;  in  the  row  above,  they 
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I  need  only  further  remark,  that  in  some  species  of  Balanus 
and  of  Chthamalus,  the  under  side  of  the  shell  is  penetrated 
by  irregular  pores,  large  enough  to  be  visible  to  the  naked 
eye,  into  which  threads  of  corium  penetrate ;  but  these  can 
hardly  be  said  to  appertain  to  the  microscopical  structure ; 
and  are  more  nearly  related  to  those  pores  and  furrows, 
formed  by  the  greater  or  less  development  of  the  longitu- 
dinal septa,  and  in  which  the  threads  of  corium  deposit, 
or  rather  become  changed  into^  transverse  septa,  or  solid 
shelly  matter,  as  previously  described. 

Sack ;  muscles  of,  8fc. 

In  the  pupa,  the  thorax,  as  we  shall  hereafter  more  fully 
see,  is  continuous  with,  and  opens  into  the  large  anterior 
end  or  front  part  of  the  head ;  but  during  the  metamorphosis 
(PI.  80,  fig.  2),  the  thorax  of  the  Cirripede  becomes,  owing 
to  the  almost  transverse  position  occupied  by  the  young 
animal  within  the  pupa,  to  a  great  extent  internally  sepa- 
rated from  the  anterior  end, — which  anterior  end  forms, 
as  we  know,  either  the  peduncle  or  the  basis.  Hence 
it  comes  to  pass  that  the  body  or  thorax  (PI.  25,  fig.  1) 
is  lodged  within  a  sack  (/)  within  the  shell.  The  chitine 
membrane  lining  this  sack  is  excessively  thin  and  transpa- 
rent, but  less  so  in  Xenobalanus  and  Tubicinella;  it  is 
obviously  continuous  with  that  investing  the  body  of  the 
animal ;  it  is  also  essentially  continuous  with  the  opercular 
valves  and  membrane,  and  consequently  with  the  whole  shell. 
It  is  periodically  moulted.  It  is  lined  by  corium,  as  is 
likewise  the  surrounding  shell ;  hence  the  corium  is  double 
round  the  sack,  as  indeed  might  have  been  expected  from 
the  shell  and  opercular  valves  (at  least  their  upper  parts) 
being  formed  by  the  prolongation,  as  is  obvious  in  the 
pupa,  of  the  posterior  edges  of  the  carapace.  Between  the 
two  folds  of  corium,  which  are  united  together  by  trans- 
verse ligamentous  fibres,  branching  out  at  both  extremities, 
like  the  roots  and  branches  of  a  tree,  we  have  the  longitu- 
dinal muscles,  which  go  to  the  opercular  valves ;  and  likewise 
a  layer-like  mass  of  branching  ovarian  tubes  (PI.  25,  fig.  I  ff) : 
the  ovarian  tubes,  however,  are  often  confined  to  the  base 
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(^  the  aack.  Id  Xenobalanus,  the  two  folds  of  (X^um  are 
united  by  lon^tudbal  membranous  septa,  makiog  a  series 
of  quite  peculiar,  square  tubes. 

The  above-mentioned  muscles  are  attached  at  their  upper 
ends  to  the  opercular  valves,  and  at  their  lovrer  ends  to  the 
baus.  There  are,  in  fact,  three  pairs,  but  the  pair  attached 
to  the  basi-carinal  angles  of  the  two  terga  (Fl.  25.  fig-  1 1), 
are  almost  invariably  confluent,  forming  one  great  bundle; 
the  second  pair  is  attached  to  the  lateral  or  basi-tei^ 
comers  of  the  two  scuta,  and  are  hidden  in  the  figore; 
the  third  pair  {A)  is  attached  also  to  the  scuta,  to  their 
rostral  angles.  These  muscles  can  only  act  as  depressors ; 
they  are  often  extremely  powerful ;  they  belong  to  the  volun- 
tary class,  for  they  are  transversely  striped.  By  their  action, 
the  opercular  valves  are  capable  of  varied  slight  movements, 
within  the  limit  allowed  by  the  width  of  the  flexible  oper- 
cular membrane.  By  the  action  of  the  lateral  scutal  de- 
pressores,  the  orifice  leading  into  the  sack  is  opened,  the 
movement  being  generally  aided  by  the  protrusioD  oi 
the  cirri.  By  the  sudden  contraction  of  the  rostral  acutal 
depressores,  the  blows  which  are  sometimes  given  by  the 
beaked  terga  at  the  opposite  end  of  the  operculun,  are 
probably  (Seated.  By  the  contraction  of  all  three  pairs 
of  muscles,  the  opercular  valves  are  held  down  with  quite 
surprising  force.  The  valves  can  be  raised  only  by  the  ac- 
tion of  tlic  aiiiuial's  body  against  the  basis. 
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Branchia. 

In  the  Balaninse,  a  pair  of  BraQchiae  is  always  present : 
they  lie  on  each  side,  in  a  somewhat  curved  position,  in  the 
angle  between  the  sides  of  the  shell  and  the  basis.     In 
PL  25,  fig.  1,  they  are  exactly  covered,  on  the  farther  side, 
by  the  body  of  the  animal.     They  are  attached  near  each 
other  at  the  cannal  end  of  the  sack  in  a  vertical  line,  and  like- 
wise on  each  side  in  a  transverse  line,  extending  from  close 
beneath  the  spur  of  the  tergum  towards  the  point  of  attach- 
ment of  the  body  to  the  scutum.     In  Balanus,  as  in  the  figure 
(PL  25,  fig.  3)  of  B,  ttntinnabulum,  each  brauchia  consists  of 
a  medial  fold  of  skin,  a  little  curved  couformably  with  the 
sack,  and  slightly  tapering  towards  its  rostral  and  free  ex- 
tremity ;  but  this  fold  is  almost  hidden  by  the  vertical  sub- 
folds  or  membranous  ridges,  themselves  plicated  and  sub- 
plicated,  which  project  on  both  sides :  these  vertical  folds 
are  free  at  their  tips :  at  their  lower  attached  ends,  they 
are  thickest.     On  the  side  nearest  the  wall  of  the  shell,  the 
whole  branchia  has  a  bilobed  appearance,  owing  to  a  very 
deep  indentation  caused  by  the  projection  of  the  scutal 
lateral  depressor  muscle;  the  sub-folds  on  this  side  are  also 
more  pUcated.      The  branchia   essentially  is   an   inward 
plicated  fold  of  the  membranes  of  the  sack ;  for  its  outer,  very 
thin  tunic  is  continuous  with  and  moulted  with  that  lining 
the  sack ;  and  within  it  we  have  two  layers  of  delicate,  pulpy, 
transparent  corium,  united  together  (as  is  best  seen  in 
Coronula)  by  ligamentous  fibres,  branched  at  their  two  ends, 
all  exactly  as  in  the  corium  surrounding  the  sack.     There 
are  here  no  distinct  vessels,  any  more  than  in  other  parts  of 
the  body,  but  a  fluid  could  easily  circulate  in  the  interspaces 
of  the  corium.     From  the  large  size  of  this  organ,  and  its 
simplicity  of  internal  structure,  being  adapted  exclusively  to 
expose  a  great  surface  of  skin  to  the  water,  I  do  not  doubt 
that  it  has  been  correctly  considered  as  a  respiratory  organ. 
By  the  voluntary  movements  of  the  opercular  valves  {i.  e. 
part  of  the  carapace)  the  water  is  constantly  being  pumped 
in  and  out  of  the  sack ;  the  movement,  indeed,  may  be 
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almost  compared  to  the  heaving  of  a  man's  chest.  More- 
over, the  braDchise  on  each  side  are  attached  so  doady  to 
the  npur  of  the  terguni,  that  each  time  the  ktter  is  moved, 
the  whole  branchia  must,  I  think,  be  agitated,  and  the 
folds  opened,  as  by  the  action  of  a  lever. 

In  our  two  commonest,  tidal,  sessile  Cirripedea,  vii. 
Sa/anus  balanoidea  and  Ckihamaliu  atellatus,  I  have  ob- 
served that,  when  left  uncovered  by  water,  they  kept  the 
orifice  of  their  operculums  a  little  open,  with  a  bubble  of  air 
within  their  sacks,  so  that  the  orifice  was  in  fact  closed  by 
H  thin  septum  of  water,  with  air  beneath ;  when  disturbed, 
thity  closed  their  operculums  with  force,  and  expelled  the 
bubble  of  air  with  a  clicking  noise,  which  has  been  noticed  by 
Dr.  Coldstream,*  and  has  been  thought  to  be  made  by  the 
movement  of  the  operculum  itself.  Bal.  crenattta,  a  deep- 
water  species,  when  out  of  water,  keeps  its  operculum 
closed. 

In  Coronula,  Platylepas,  Tubieinella,  and  Xenobalanua, 
each  branchial  consists  of  two  unequal  folds,  both  plicated 
on  both  sides:  in  the  two  latter  genera,  they  extend 
far  down  the  deep  and  elongated  sacks,  and  hence  the 
area  of  siu-face  altogether  gained  is  extremely  great.  In 
most  of  the  species  of  Chthamalus,  the  branchia  consist  of 
a  small  fillet  barely  plicated :  in  the  allied  CAamasipio 
eolumna,  they  are  rudimentary,  forming  a  smooth  little 
pouch  only  j\J\\  of  au    inch    in    length :    in    Chthmtcdm 
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examined  were  simply  occupied  by  delicate  corium,  and  no 
doubt  must  aid  in  exposing  a  greater  surface  of  corium  to 
the  circumambient  water. 

In  ray  former  volume  on  the  Lepadidae,  I  have  described 
the  ovigerous  frama  occurring  on  the  two  sides  of  the  sack, 
to  which  the  ovigerom  lanieUa  are  attached  by  a  peculiar 
glandular  secretion :  in  the  Balanida)  there  are  no  ovigerous 
fraena,  but  the  branchiae  just  described  are  identical  with 
the  fraena  in  essential  structure  and  in  position ;  differing 
only  in  being  placed  a  little  nearer  to  the  carinal  end  of  the 
sack,  and  in  being  generally  (but  not  always)  larger  and 
more  plicated :  seeing  this,  and  that  in  Alcippe  lampas,  and 
iu  some  species  of  Pollicipes, — the  genus  which  comes 
nearest  to  the  Balanidae, — the  ovigerous  fraena  are  large  and 
are  destitute  of  glands,  and  have  therefore  lost  their  normal 
function  of  supporting  the  ovigerous  lamellae,  I  can  hardly 
doubt  that  the  branchia  in  the  Balanida  are  the  ovigerom 
frcena  of  the  Lepadida  in  a  modified  condition ;  a  trans- 
formation of  function  not  greater  than  that  of  the  swim- 
ming bladder  of  a  fish  into  the  lungs  of  the  higher 
Vertebrata.* 


Parts  of  the  body  included  within  the  shell  or  carapace. 

These  parts  (PL  25,  fig.  1)  consist  of  the  prominent 
mouth,  and  of  the  thorax  (c'),  with  its  largely  developed 
portion,  called  the  prosoma  (c),  and  with  its  appendages. 
The  abdomen  is  quite  rudhnentary,  being  represented 
merely  by  a  small  portion  of  membrane  surrounding  the 
anus,  and  sometimes  inserted  like  a  wedge  between  the 
inwardly  inflected  posterior  thoracic  segments;  in  only 
two  genera  (Catophragnms  and  Pachylasnia),  its  nature  is 
rendered  somewhat  plainer  by  supporting  caudal  appen- 
dages. The  probosciformed  penis  lies  fojded  under  the 
thorax ;  and  I  believe  (from  what  is  seen  in  the  anouialous 
genus  Proteolepas),  that  it  normally  arises  from  the  ventral 

*  Tliere  is,  I  conceive,  no  foundation  for  tlie  belief  of  some  authors  that  the 
brauchiic  of  the  Bahinidae  are  iu  any  wav  connected  with  the  ovaria. 
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surface  of  tlie  terminal  point  of  the  rudimeatary  abdomen.* 
The  thorax  is  laterally  compressed,  the  ventral  Burface 
being  very  narrow,  with  the  bases  of  the  cirri  placed  closely 
together.  It  consists,  in  appearance,  of  two  very  differeDt 
portions ;  one  a  soft,  more  or  less  rounded  bag,  which  I 
have  called  the  prosoma ;  and  the  other,  which  supports  the 
five  posterior  pairs  of  cirri,  is  narrower,  invested  with 
Btifier  meaibrane,  and  is  more  or  less  distinctly  composed 
of  five  segments.  These  segments  (PI.  26,  fig.  8)  on  their 
dorsal  and  dorso-latcral  surfaces,  are  generally  driven  like 
wedges  one  into  the  other,  with  their  points  directed  ante- 
riorly :  on  the  ventral  surface  the  articulations  are  transverse. 
Tlic  prolongation  {e)  of  the  thin  membrane  (a)  surrounding 
the  anus  (£),  that  is,  the  rudiment  of  the  abdomen,  whi(£ 
sometimes  carries  caudal  appendages,  almost  divides  (in  ap- 
pearance, whether  really  I  know  not)  the  hindermost  thoracic 
segment  along  the  medio-dorsal  line,  into  two  parts.  I 
have  given  the  above  drawing  of  these  segments,  but  with 
the  dorsal  surface  much  flattened,  in  Coromda  diadema; 
in  most  species  of  Balaniis,  however,  the  wedges  formed  by 
one  segment  being  driven  into  another,  are  much  sharper ;  on 
the  otlier  hand,  in  Xenobalanus  tliey  are  nearly  straight 
and  transverse.  The  three  posterior  segments  are  always 
the  most  distinct ;  the  two  next  segments  are  also  distinct 
laterally,  but  along  the  dorsal  surface  they  become,  except- 
ilip  ill  Xenoljnlauus  and  some  few  other  cases,  completely 
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ever,  the  whole  membrane  of  the  five  thoracic  segments  is 
veiy  thin,  excepting  small  wedge-shaped  portions  along  the 
m^io-dorsal  line.     The  infolded  articulations  between  the 
segments  supporting  the  three  anterior  pairs  of  cirri  (at 
least  in  the  Balaninsa),  are  much  wider  than  those  between 
the  three  posterior  segments ;  the  former  segments,  with  their 
cirri,  being  consequently  capable  of  being  moved  further  apart 
from  each  other.     Could  there  have  been  any  doubt  as  to 
the  distinctness  and  reality  of  the  five  thoracic  segments,  it 
would  have  been  set  aside  by  the  arrangement  of  the 
muscles  attached  to  them,  as  will  presently  be  described. 
I  need  only  add,  that  in  many  genera  there  are  shield-like 
swellings  at  the  exterior  bases  of  the  pedicels  of  the  posterior 
cirri,  which  I  for  some  time  thought  were  the  epimeral  ele- 
ments of  the  thoracic  segments ;  but  I  now  believe  them  to  be 
parts  of  the  pedicels  of  the  cirri.     The  basi-exterior  margin, 
moreover,  of  the  pedicel  of  the  third  pair  of  cirri,  in  many 
species  of  the  Balaninae  (PL  25,  fig.  1),  is  produced  as  a  plate, 
thickly  fringed  with  fine  hairs,  half  across  the  dorsal  surface 
of  the  thorax  ;  serving,  apparently,  as  a  brush  to  clean  the 
sack,  or  to  prevent  the  ingress  of  any  intruding  substance. 
The  soft,  rounded,  bag-like  portion  of  the  body,  which  I 
have  called  the  prosoma,  is  usually  separated  by  a  notch 
from  the  five  posterior  thoracic  segments ;  at  its  upper  end 
it  may  be  said  to  carry  the  mouth  and  first  pair  of  cirri. 
The  prosoma  includes  the  main  part  of  the  stomach  and  the 
broad  ends  of  the  vesiculse  seminales.     It  is  always  clothed 
by  very  thin  membrane,  which  in  Chthamalus  dentatm,  is 
hairy.     In  Tubicinella  and  Xenobalanus,  the  prosoma  is 
much  elongated,  being  produced  far  down  the  deep  sack. 
That  the  prosoma  is  mainly  formed  by  a  great  development 
of  that  segment  (homologically  the  second  thoracic  segment) 
which  carries  the  first  pair  of  cirri,  is  certain,  and  I  should 
not  have  hesitated  to  have  said  that  it  was  exclusively  so 
formed,  had  not  the  first  thoracic  segment  in  the  anoma- 
lous genus  Cryptophialus  been  developed  as  a  distinct  and 
free  segment,  not  attached  to  the  carapace;  showing  that 
possibly  in  other  Cirripedes,  the  dorsal  half  of  this  first  tho- 
racic segment  may  be  concerned  in  the  formation  of  the  free 
prosoma. 


Attachment  of  the  Body  to  the  Shell.   Muacular  System. 

The  prosoma  which  carries  the  posterior  thoracic  segments, 
and  in  appearance  the  mouth,  is  the  only  part  of  the  body 
which  is  attached  to  the  general  covering  (Fl,  2&,  fig.  1), 
namely,  to  the  opercular  valves.  Except  through  the  con- 
tinuity of  the  lining  membranes  of  the  sack,  the  body  lies  free 
within  the  walls  of  the  shell.  The  area  of  attachment  (shown 
by  a  sinuous  broken  line  round  a  and  6)  extends  from  about 
the  middle  of'the  two  scuta  down  to  their  basal  margins.  As 
these  valves  lie  obliquely  across  the  orifice  of  the  shell,  the 
animal's  body  comes  to  be  suspended  almost  in  the  middle 
of  the  sack.  The  two  scuta,  as  we  have  seen,  have  the 
power  of  opening  and  shutting  a  little ;  and  are  brought 
together  by  the  adductor  sciitorum  muscle  [a),  which  is 
generally  very  powerful.  The  body  is  attached  to  these 
valves,  round  and  beneath  the  adductor,  so  as  to  hide  it 
until  one  of  the  valves  be  removed.  The  attachment  is 
chiefly  efiected  by  three  paira  of  widely  expanded,  super- 
ficial muscles,  two  pairs  of  which  are  spread  over  the 
flanks  of  the  prosoma,  and  the  third  pair  over  its  rounded 
(properly  doi-sal)  surface,  which  lies  close  to  the  rostral 
compurtiuent  (a,  fig.  1)  of  the  shell.  I  should  have  stated, 
that  my  chief  examination  of  the  attachment  of  the  body 
to  the  scutal  valves,  has  been  made  on  Coronula  baltenaria. 
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space  of  body  between  the  basal  margin  of  the  labrum  and 
the  adductor  muscle.  This  movement  I  saw  in  living  spe- 
cimens. The  last  and  fifth  pair  of  muscles  is  small,  but  of 
considerable  length ;  it  is  a  diverging  pair,  attached  at  the 
converging  end,  above  and  exteriorly  to  the  adductor  muscle; 
and  at  the  diverging  end,  low  down  on  the  under  side  of 
the  scuta ;  I  am  very  doubtful  regarding  the  function  of 
this  pair.  Altogether  we  have  seen  that  round  and  within 
the  fleshy  pedicel,  by  which  the  body  is  attached  to  the 
scuta,  there  are  no  less  than  eight  pairs  of  muscles.  The 
central  space  between  these  muscles  is  hollow,  and  here 
many  lacunal  channels  seem  to  converge.  These  muscles 
receive  nerves  from  the  supra-oesophageal  ganglions.  The 
interspace  above  alluded  to,  between  the  basal  edge  of 
the  labrum  and  the  adductor  scutorum  muscle,  occupies  a 
very  different  position  according  as  the  animal's  body  is 
protruded  as  far  as  it  can  be,  or  is  retracted.  It  is  homo- 
logically  part  of  the  third  cephalic  segment ;  and  conse- 
quently the  mouth  ought  to  have  stood  posteriorly  {i,  e, 
above,  in  the  position  figured  in  PI.  25,  fig.  I)  to  this  inter- 
space; yet,  in  fact,  when  the  animal  is  retracted  within 
its  shell,  the  mouth  usually  lies  almost  directly  beneath  this 
interspace  and  the  adductor  scutorum  muscle. 

Besides  these  muscles  of  attachment,  the  prosoma  is  fur- 
nished with  several  other  muscles.  There  are  superficial 
muscles  running  up  towards  the  basal  margin  of  the  sides 
of  the  mouth  ;  and  other  deeper  muscles,  to  which,  I  pre- 
sume, the  movements  of  the  mouth,  as  a  whole,  are  due. 
The  muscles  moving  the  gnathites  do  not,  as  far  as  I  could 
make  out,  extend  beneath  the  basal  edge  of  the  mouth. 
There  are,  also,  powerful  muscles  giving  movement  to  the 
basal  segments  of  the  pedicel  of  the  first  pair  of  cirri. 
Again,  there  are  superficial  muscles  running  to  the  next 
succeeding  thoracic  segment ;  the  anterior  ends  of  which 
are  separated  by  a  clear  interspace  from  the  lower  ends  of  the 
above-described  superficial  muscles,  by  which  the  prosoma 
is  attached  to  the  scuta.  On  each  flank,  moreover,  but  more 
deeply  imbedded,  are  the  long  flexor  and  extensor  muscles, 
presently  to  be  described,  running  to  the  five  posterior 
thoracic  segments.      The  last  muscle  which  I  need  here 
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mention,  is  a  dcep>seated  divei^ng  pair,  attached  near  the 
upper  end  of  the  stomach,  on  its  ventral  Burface,  and  di- 
verging from  this  point  to  the  sides  of  the  prosoma  high  up 
beneath  the  mouth.  The  probable  actioa  of  this  pair,  as 
well  as  of  the  three  super^cial  pairs  of  muscles  by  which 
the  body  is  attached  to  the  scuta,  is  to  draw  tip  the  whole 
prosoma  towards  or  from  tbe  orifice ;  and  likewise  to  coo- 
tract  it  firmly,  so  as  to  serve  as  a  fulcrum  for  the  movements 
of  the  five  posterior  thoracic  segments,  together  with  the 
cirri,  which  they  carry. 

The  muscles  of  these  five  thoracic  segments  are  nume- 
rous and  powerful ;  they  are  also  complicated,  chiefly  owing 
to  the  segments  on  their  dorsal  and  dorso-lateral  surfaces 
being  driven,  like  wedges,  one  into  the  other.  As  far  as  I 
could  make  out,  there  are  on  each  side  three,  superficial. 
dorso-lateral  and  lateral  muscles  (generally,  if  not  always. 
destitute  of  striee),  which  do  not  cross  the  articulations,  bnt 
extend  merely  from  articulation  to  articulation ;  and  of  which 
the  function  can  be  only  to  contract  each  separate  segment, 
and  consequently  to  open  out  the  intermediate  infolded  arti- 
culations; the  effect  of  this  would  be  to  separate  slightly  the 
cirri  from  each  other, — more  especially  those  borne  on  the 
two  or  three  anterior  segments,  between  which  the  infolded 
articulations  are  deeper  or  broader.  There  are  other  more 
deeply  imbedded,  powerful,  long,  dorso-lateral  extensor, 
and    ventri-Iateral    fiexor   muscles,  attached   at   one  end 
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common,  the  whole  five  posterior  segments  could  be  drawn 
back,  so  as  to  become  even  partly  imbedded  in  the  prosoma : 
lateral,  twisting  or  wriggling  movements  were  also  quite  dis- 
tinct :  the  three  posterior  segments  seenaed  to  be  capable  of 
less  independent  movements  than  the  anterior  segments ;  and 
I  observed  that  the  more  powerful  flexor  and  extensor  mus- 
cles did  not  run  into  these  three  posterior  segments.  The 
cirri,  of  course,  partake  of  the  movements  of  the  thorax ; 
and  in  watching,  in  an  uninjured  specimen,  the  alternate, 
protruding,  gracefuUj'  sweeping  and  retracting  movements 
of  the  posterior  pairs  of  cirri,  it  was  evident  that  the  thorax 
was  the  chief  agent  in  their  movement.  Besides  the  mus- 
cles now  mentioned,  there  are  some  immediately  to  be 
noticed,  which  extend  from  within  the  thoracic  segments  to 
within  the  pedicels  of  the  cirri. 

Movements  and  Muscles  of  the  Cirri. — Although  the 
cirri  have  not  been  described,  it  will  be  most  convenient 
here  to  treat  shortly  of  their  muscles.  Each  cirrus  consists 
of  a  pedicel,  having  a  long  basal  and  a  short  upper  seg- 
ment, supporting  two  multiarticulate  rami.  The  lower 
segment  of  the  pedicel  can  be  drawn  forward  by  an  adduc- 
tor muscle,  attached  low  down  within  this  segment,  and 
crossing  at  right  angles  (at  least  in  the  case  of  the 
anterior  cirri)  the  corresponding  muscle  of  the  opposed 
cirrus,  on  the  central,  ventral  surface  of  the  thorax.  This 
segment  can  also  be  drawn  back  by  a  muscle  springing 
from  the  dorso-lateral  surface  of  the  thorax,  and  running 
only  a  little  way  within  the  segment :  I  am  far  from  sure 
that  the  lower  segment  docs  not  possess  other  muscles. 
The  short  upper  segment  of  the  pedicel  can  be  moved  back- 
w^ards  and  forwards,  as  I  saw  in  living  specimens,  indepen- 
dently of  the  lower  segment;  this  movement  being  best 
seen  in  the  anterior  cirri,  which  are  nuich  more  often  moved 
independently  of  each  other  than  are  the  posterior  cirri. 
The  rami  are  capable,  I  believe,  of  being  moved  backwards 
.and  forwards  cis  a  whole,  by  the  movement  of  the  few  lower 
segments,  which  are  generally  more  or  less  confluent. 
They  can,  also,  be  curled  up  and  uncurled  by  the  combined 
movement  of  each  separate  segment.  The  uncurling  seems 
to  separate  the  two  rami  a  little  laterally.     Each  ramus,  at 
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Icut  in  the  two  or  tliree  anterior  pairs,  can  be  moved  to  a 
certain  extent,  independently  of  the  other  ramus  of  the 
name  cirrus ;  and  the  few  terminal  segments,  either  of  both 
rami  or  of  one  ramus,  are  often  a  little  moved  aiid  citrled 
(and  this  is  e8|)ecially  the  case  with  the  long  anterior  ramus 
of  the  first  pair),  without  the  lower  segmentK  or  the  pedicel 
being  moved, 

'I'iie  flexor  and  extensor  muscles,  which,  as  I  believe, 
move  the  upper  segment  of  the  pedicel  (a  and  6,  PI.  29, 
fig  1),  arc  attached  at  their  upper  ends  to  its  basal  margin, 
nn<l  arc  thus  enabled  to  draw  it  a  little  way  down  within 
the  lower  segment,  and  so  move  it.  The  short  flexor  muscle 
(c),  which  is  attached  at  its  lower  end  within  the  upper 
segment  of  the  pedicel,  and  the  longer  extensor  {</)>  i^lso, 
nttnclicd  within  this  same  lower  segment,  serve,  I  believe. 
to  move  the  lower,  partially  confluent  segments  of  each 
nuiiiis  as  a  whole.  In  the  case  of  these  muscles,  and  of 
those  last  mentioned,  I  am  surprised  that  the  extensors  (//) 
imd  (J)  are  not  attached  nearer  to  the  exterior  and  dorsal 
surface.  Other  muscles  (e,/)  attached  at  their  lower  ends 
within  the  upper  segment  of  the  pedicel,  run  op  each  of 
the  two  rami  to  tlicir  tips,  with  some  of  the  fasciae  ter- 
niiiinting  within  each  segment:  of  these  muscles,  the  outer 
f>iic  (/,/)  appears  to  be  the  extensor,  and  the  inner  one 
(r,  e)  the  flexor.  But  besides  these,  there  are  other  short 
lijxor  mnscles  C^,  y)  which  run  on  the  anterior  face,*  from 
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the  first  pair,  in  which  the  muscle  answering,  as  I  suppose^ 
to  (a),  namely,  the  flexor  of  the  upper  segment  of  the 
pedicel,  is  much  spread  out  at  its  lower  end,  and  is  there 
attached  to  the  exterior  surface  of  the  lower  segment. 

The  backward  and  forward  movements  of  the  segments, 
both  in  the  rami  and  in  the  pedicels  of  the  cirri,  are  appa- 
rently efiFected,  as  already  noticed,  by  the  outer  or  inner  (as 
the  movement  may  be)  basal  edge  of  one  segment  being 
drawn  a  little  way  down  within  the  next  succeeding  lower 
segndent.  If,  at  the  same  time,  both  the  inner  and  outer 
margins  of  all  the  segments  were  drawn  one  within  the 
other,  the  whole  limb  would  necessarily  be  shortened ;  and 
I  distinctly  saw  a  shortening  action,  with  very  slight  move- 
ment in  any  other  direction,  in  the  first  and  second  pairs 
of  cirri ;  and  I  think  it  almost  certain  that  this  movement 
might  be  performed  by  the  other  cirri.  If  I  correctly  under- 
stand a  statement  of  Milne  Edwards,*  this  is  an  important 
fact,  as  he  asserts  that  only  the  higher  Crustaceans  possess 
the  power  of  shortening  their  limbs. 

When  a  Cirripede  is  alive,  the  action  of  the  cirri  is  really 
beautiful :  from  the  position  of  the  thoracic  segments,  the 
posterior  cirri  (three  pairs  in  the  Balaninae  and  four  pairs  in 
the  Chthamalinoe)  form  a  sort  of  semicircle  facing  the  mouth  : 
the  anterior  cirri  stand  further  apart,  and  are  opposed  in 
pairs  to  each  other,  with  the  first  pair  pointing  beyond  the 
mouth.  Together  the  cirri  form  a  hollow  cone,  not  circular 
but  elongated,  with  the  mouth  situated  at  tlie  lower  anterior 
end.  The  posterior  cim  are  protruded,  by  the  movement 
of  the  whole  thorax,  curled  up,  close  along  the  carinal  end 
of  the  orifice ;  as  they  are  protruded,  they  diverge,  both  by 
the  movement  of  their  pedicels,  and,  as  I  believe,  by  the 
separation  of  the  thoracic  segments.  As  the  two  rami  of  each 
separate  cirrus  are  uncurled,  they  also  diverge  a  little ;  as 
do  the  double  rows  of  spines  on  the  segments  in  each 
ramus,  by  their  elasticity.  By  the  movement  of  the  thorax, 
the  cirri  are  then  swept  towards  the  rostrum;  and,  lastly, they 
are  brought  perpendicularly  down  towards  the  mouth  with 
a  rapid  movement,  which  would  be  beautifully  adapted  to 
catch  any  object  floating  or  swimming  in  the  water ;  hence 

•  *  Aimales  des  Sciences  Naturelles/  torn,  xviii,  1852,  p.  121. 
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I  have  called  tbe  action  of  the  cirri,  captorial.  When  the 
shell  of  a  Balanus  is  broken  open,  the  second  anA  third 
pairs  of  cirri  are  repeatedly  clasped  over  the  mouth  with  a 
convulsive  movement,  in  a  manner  indicatiDg,  I  think,  that 
their  chief  function  is  to  seize  and  carry  to  the  mouth  aa; 
object  entangled  by  the  sweeping  movement  of  the  three 
posterior  pairs.  The  first  pair  is  also  well  adapted  to  aid 
in  this  seizing  action ;  but  I  suspect  that  the  long  anterior 
ramus  likewise  acts  as  an  organ  of  touch,  warning  the 
animal  of  danger.  The  mouth  being  itself  moveable' as  a 
whole, — the  outer  maxillse  being  capable  of  a  backward 
and  forward  sweeping  action,  and  beiug  furnished  with 
orifices  apparently  olfactory, — the  inner  maxillae  having 
more  diversified  movements, — the  toothed  mandibles  over- 
hanging the  oesophagus, — and  the  cesophagus  itself  posaesa- 
ing  a  powerful  swallowing  movement,  are  all  admirably 
adapted  to  secure  any  prey,  when  once  entangled  by  the 
cirri. 

Mouth. 

The  mouth,  in  the  sub-family  Chthamalinae,  cannot  be 
distinguished  from  that  of  the  Lepadidte,  which  has  been 
pretty  fully  described  in  my  former  volume.  In  the 
Balaninee,  however,  the  labrum  differs  considerably  in  not 
being  swollen  ;  that  is,  in  its  outer  and  inner  fold  of  mem- 
brane being  close  together,  and  ia  having  a  central  notch: 
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cles,  &e.  removed,  of  Ccnonula.  The  mouth  differs  ex- 
tremely little  in  the  diferent  genera  and  species  of  the 
Balanidse,  much  less  than  amongst  the  Lepadidse.  In  the 
Balaninse,  the  crest  of  the  labrum  is  sometimes  hairy,  in- 
stead of  having,  as  is  usual,  from  two  to  six  teeth  on  each 
side  of  the  central  notcli :  in  Balanua  improviaus  (Fl.  26, 
fig.  2)  and  edumem,  and  in  Chelonobia,  the  crest  ou  each 
side  of  the  central  notch  {e')  is  furnished  with  a  row  of  finely 
graduated  teeth.  A  sub'triangular  portion  of  the  inner 
fold  of  membrane  of  the  labrum,  which  overhangs  the 
oesophagus,  is  always  thickened  and  yellowish ;  it  is  also 
often  punctured  in  patterns  (PI.  36,  tig.  2,/),  which,  I 
believe,  give  attachment  to  little  muscles  that  serve  to  open 
the  upper  end  of  the  cesophagus.  Opposite  to  this  thickened, 
8ub-triangular  portion  of  membrane,  the  thin  membrane 
forming  the  supra-oesophageal  cavity  (or  the  cavity  sur- 
rounded by  the  gnathites)  is  strengthened  by  a  pair  of 
curved  ribs  {h,  fig.  2)  of  thickened  yellowish  membrane, 
running  down  from  the  inner  bases  {a")  of  the  bilobed 
outer  maxillse  to  the  opening  of  the  cesophagus  (y) :  a 
broad  branch  from  each  of  these  ribs  supports  the  sides  of 
the  orifice  of  the  n^sophagus;  and  this  branch  almost  joins 
on  to  a  slightly  thickened  rim  or  bar  (/'),  which  branches 
off  from  the  upper  part  of  the  sub-triangular  (/)  inner  fold 
of  the  labrum.  This  structure,  in  Bal.  mprovisus,  is  repre- 
Bented  in  PI.  26,  fig.  2,  as  well  as  it  could  be,  considering 
that  the  deep  supra-ocsophageal  cavity  has  to  be  torn  open, 
and  then  laid  flat. 

The  Palpi  (PI.  26,  fig.  6)  differ  Httle,  except  in  size,  in 
the  different  genera,  being  squarish,  more  or  less  elongated, 
or  even  approaching  to  club-shaped  :  in  most  of  the  Bala- 
ninas  they  are  larger  even  than  the  mandibles,  of  which 
they  normally  fonu  a  part.  Their  upper  margins,  especially 
towards  their  free  extremities,  are  always  thickly  clothed  with 
spines ;  and  there  is  generally  a  single  row,  either  short  (r) 
or  long,  of  spines  of  greater  length,  which  arise  from  a  little 
above,  and  stand  almost  tn  a  parallel  line  to,  the  basal 
mai^n.  On  the  internal  surface,  there  is  sometimes  a 
row  (/)  of  very  short  little  spines,  which  overhang  the  crest 
of  the  labrum.    The  Mandiblea  (PI.  26,  fig.  5)  have  from 
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three  to  five  teeth  ;  the  lower  point  or  angle  is  generally 
pectinated.  In  Coronula  and  its  close  allies,  there  are  some 
small  teeth  intermediate  between  the  four  or  five  main 
teeth ;  and  in  these  genera,  though  members  of  the  sub- 
family  Balaninse,  the  lower  teeth  exhibit  only  rudiments  of 
being  laterally  double.*  The  Maxilla  sometimes  have  a 
notch  under  the  upper  large  pair  of  spines,  and  in  Octomeria 
brunnea  there  is  a  double  notcii :  in  many  species  of  Bala- 
nu3,  the  inferior  corner  stands  up  like  a  step  (PI.  26, 
fig.  7,  a) :  in  many  otlier  genera  and  species,  the  whole  edge 
is  straight.  In  all,  or  almost  all  cases,  the  row  of  spines  on 
the  middle  portion  is  double.  The  Outer  MaxiUts  are  always 
bilobed  on  their  inner  faces,  and  are  clothed  with  bristles. 
On  all  the  gnathites,  the  bristles  are  often  doubly  serrated. 
Muscles  and  functions  of  the  Gnathites,  and  their  con- 
Jluence. — The  outer  maxilla;  appear  at  first  like  a  deeply- 
lobed  lower  lip,  for  they  reach  over  almost  to  the  labrum 
(PI.  26,  fig.  1),  and  thna  partially  cover  the  other  organs; 
they  are  separately  capable  of  a  strong  and  rapid,  to  and  fro 
movement,  by  which  no  doubt  they  sweep  any  prey,  en- 
tangled by  the  cirri,  towards  the  other  gnathites.  Each 
outer  maxilla  is  furnished  with  a  pair  of  muscles,  apparently 
a  flexor  and  extensor ;  there  is  also  a  little  muscle  between 
the  two  maxillae,  I  presume  for  the  purpose  of  bringing 
them  together.  The  outer  and  inner  maxillx  genially 
stand  close  together,  and  in  several  genera  a  little  way 
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mandibles  in  my  former  volume,  and  there  given  a  drawing 
(PL  10,  fig.  1)  of  them.  There  are  four  muscles :  first,  the 
depressor  muscle,  Mrhich  is  the  largest,  and  is  attached,  at  its 
upper  end,  to  ligamentous  apodemes  under  the  free  toothed 
portion  of  the  jaw ;  and  at  its  lower  end,  spreadingconsiderably 
out,  is  attached  to  a  concavity  close  above  the  basal  margin 
of  the  labrum ;  to  imderstand  the  action  of  these  muscles,  it 
should  be  borne  in  mind  that  the  mandible  almost  faces 
the  labrum.  In  some  genera,  as  in  Coronula,*  the  swelling 
near  the  basal  margin  of  the  labrum  (PI.  26,  fig.  3,  k),  caused 
by  the  internal  concavity  for  the  above  muscle,  is  conspicu- 
ous. The  depressor  muscle  is  opposed  by  a  small  elevator, 
attached  to  the  mandible  close  by  the  depressor;  thence 
it  runs  upwards,  and  is  united  at  its  upper  end  to  the  base 
of  the  palpus,  at  the  point  where  the  latter  adheres  to  the 
labrum :  I  have  ventured  to  call  this  muscle  the  elevator, 
from  being  apparently  so  well  fitted  for  this  purpose ;  but 
I  feel  some  little  doubt,  from  having  observed  an  apparent 
slight  movement  in  the  palpi  of  living  Balani ;  and  this  is 
the  only  muscle  entering  those  organs.  The  free  part  of 
the  mandible  is  articulated  on  a  square,  thickened  piece  of 
membrane,  forming  part  of  the  side  of  the  mouth  (PI.  26, 
figs.  3,  4,  c  1 ;  and  PI.  10,  fig.  1 ,  «,  b,  in  my  volume  on  the 
Lepadidae) ;  to  this  square  piece  of  membrane,  two  short 
muscles  are  attached,  one  above  the  otlier,  and  which  ought, 
in  the  Plate  in  my  former  volume,  to  have  been  represented 
crossing  the  depressor  muscle  at  nearly  right  angles;  at 
their  further  ends  they  are  attached  to  about  the  middle  of 
the  labrum,  where,  at  least  in  Coronula  (PI.  26,  fig.  3,  /),  a 
slight  concavity  can  be  detected.  The  action  of  these  two 
muscles  must  be  to  draw  the  whole  mandible  against  the 
labrum;  and  the  depressor  muscle  might, at  the  same  time, 
draw  the  toothed  edge  downwards,  and  thus  force  any  prey 
into  the  oesophagus. 

The  inner  maxillae  are  likewise  furnished  with  four  muscles, 
very  nearly  as  figured  in  my  former  volume  (PI.  10,  fig.  10); 
namely,  two  muscles,  one  inside  and  the  other  outside  the 
curious  apodeme,  which  in  the  Balanidae  (PI.  26,  fig.  7,  b')  is 

*  This  is  6gured  by  Burmeisler  in  his  *  Beitriige  zur  Naturgescliiclite  der 
Rankenfiisser,'  Tab.  2,  iig.  G. 
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as  invariably  present  as  in  the  Lepadidse:  these  two 
muscles  are  attached  at  their  lower  ends  to  the  outer  mem- 
braue  of  the  mouth,  close  to  its  basal  articulation :  the 
outer  one  of  these  two  muscles  would,  I  presume,  act  as 
an  elevator,  and  the  inner  one  as  a  depressor;  the  free 
part  of  the  organ  working  on  the  top  of  the  apodeme,  like 
an  axe,  on  a  hinge,  on  the  top  of  a  pole.  But  there  is  also 
a  larger  depressor  muscle,  in  an  analc^us  position  with 
that  (i.  e.  the  first-mentioned  muscle)  of  Uie  mandibles ;  and 
a  fourth  muscle,  crossing  the  latter  depressor  at  nearly 
right  angles,  and  attached  (as  far  as  I  could  make  out)  on 
the  side  of  the  orifice  of  the  oesophagus,  close  under  the 
mandibles:  the  action  of  this  latter  muscle  would  be  to 
draw  the  whole  oi^n  towards  the  labrum. 

I  must  not  conclude  my  desciiption  of  the  mouth, 
without  drawing  particular  attention  to  its  peculiar  com- 
pounded nature.  It  is  prominent,  and  is  capable,  as  a 
whole,  of  movement ;  it  is  separated  from  the  body  by  a 
fold  or  articulation,  which  can  be  traced  all  round.  It  is, 
as  we  have  seen,  composed  of  a  broad  labrum  and  three 
pairs  of  gnathites ;  which  latter  have  only  their  terminal 
segments  free ;  and  these  surround  a  conical  hollow,  at  the 
bottom  of  which  lies  the  opening  of  the  oesophagus.  The 
prominence  of  the  whole  mouth  appears  to  result  from  the 
lateral  fusion  of  the  two  basal  segments  of  the  three  pairs 
of  gnathites.     I  have  examined  the  mouth  of  ordinary 
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firmly  united  to  tbe  lateral  comers  of  the  labnim ;  or  indeed 
the  comers  of  the  labrum  may  be  almost  said  to  be  formed 
by  the  soft,  swollen  bases  of  the  palpi :  the  point  of  union, 
when  viewed  from  the  outside,  is  seen  to  form  a  knob  on 
the  shoulder  of  the  labrum,  beneath  the  level  of  its  crest, 
and  at  this  knob  (PI.  26,  fig.  3,  close  to  d!)  several  thick- 
ened bands  in  the  surroimding  membrane  unite.  The  free 
portion  of  the  palpus  stands  out  transversely  behind  (e.  e. 
anteriorly  to,  in  a  homological  sense)  the  labrum.  I  suspect 
that  the  palpus  possibly  may  consist  of  two  segments,  of 
which  tbe  terminal  one  is  free,  and  the  lower  one  confluent 
with  the  labrum. 

Before  proceeding  any  further,  I  should  obsen'e  that  figs. 
8  and  4,  in  PL  26,  represent  the  membranes  of  the  mouth  of 
Corontda  diadema,  perfectly  cleaned.  In  fig.  3,  all  the  front 
part  of  the  mouth  has  been  removed,  the  mandible  on  one 
side,  the  labrum  with  the  two  palpi,  and  the  oesophagus  being 
alone  left,  and  these  are  viewed  from  the  inner  side;  the  front 
part,  however,  of  the  supra-oesophageal  cavity  has  been  cut 
away.  In  fig.  4,  the  labrum,  with  the  oesophagus,  has  been 
removed,  whilst  the  two  outer  maxillae,  the  right-hand  inner 
maxilla  and  mandible  (with  the  exterior  and  basal  portions, 
d^  d'\  of  one  palpus)  are  seen  from  the  outside ;  but  in  order 
that  these  parts  should  all  be  shown,  the  whole  of  the 
right-hand  side  of  the  mouth  has  been  spread  out,  for  the 
teeth  of  the  mandible  should  have  stood  in  a  vertical  line 
between  the  two  outer  maxillae.  In  the  mandibles,  the  free 
upper  part  is  separated,  by  a  distinct  articulation,  from  the 
square  piece  of  thickened  membrane  (fig.  3,  c  \)  on  which  it 
is  supported ;  and  this  latter  is  separated  by  a  second  articu- 
lation from  a  portion  of  thickened  membrane  (c?2),  the  basal 
edge  of  which  forms  the  third  and  lowest  articulation,  sepa- 
rating the  mouth  from  the  body.  This  basal,  thickened 
portion  of  membrane  curls  round  and  inwards,  towards  the 
outer  maxillae  or  front  of  the  mouth,  and  its  terminal  points 
sometimes  even  penetrate  a  little  way  within  the  muscles, 
like  apodemes :  it  is  not  distinctly  separated  by  any  line  or 
suture  from  the  membrane,  which  forms  the  whole  broad 
labrum ;  so  that  I  at  first  concluded  that  the  labrum  dipped 
under  the  mandibles,  and  thus  afibrded  a  support  on  which 
they  were  articulated ;   but  this  appears  so  opposed  lo  ^ 


analogy,  that  it  U  more  probable  that  the  above  ba»d 
thickened  portion  of  ruembrane  is  truly  tlie  basal  segment 
of  the  mandibles,  completely  confluent  with  the  labrum ;  and 
it  is,  I  think,  not  very  iniprobablethat  even  a  large  portion 
of  what  in  appearance  belongs  to  the  labrum,  namely,  those 
concavities  to  which  the  muscles  of  the  mandibles  are 
attached,  may,  also,  be  part  of  the  basal  segment  of  the 
mandibles.  Whether  or  no  there  really  are  two  segments 
beneath  the  upper  free  portion  of  the  mandibles,  which  have 
become  laterally  confluent  with  other  parts,  I  must  think 
that  the  square  thickened  piece  of  membrane  (c  i)  repre- 
sents at  least  one  segment.  I  may  here  observe,  that 
I'rof.  Milne  Edwards  seems  to  consider  the  mandible  of  the 
higlicr  Crustaceans  as  answeiing  honiologically  to  the  haunch 
of  the  leg;  but,  according  to  M.  Brulle,*  there  ought  to  be 
two  basal  segments  (sous-maxiUaire  and  maxillaire)  bearing 
the  proper  mandible,  and  giving  rise,  on  the  outer  side,  to 
the  palpus, — a  structure  which  perfectly  corresponds  with 
my  view  of  the  mandible  and  palpus  in  Cirripedes. 

Maxilla :  the  point  whence  the  long  apodeme  (3',  PI.  20, 
fig.  4  and  fig.  7}  arises,  according  to  Audotiin's  views,  must 
mark  an  articulation,  and  this  would  separate  the  upper 
free  segment  from  the  lower  segments,  which  I  beheve  to 
be  laterally  confluent  with  the  organs  on  each  side.  The 
thickened  membrane,  of  which  the  upper  free  part  is  formed, 
extends  a  little  distance  beyond  the  insertion  of  the  apo- 
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is  a  longitudinal  medial  suture  in  this  expanse  of  mem- 
brane, which  I  suppose  indicates  the  lateral  confluence  of 
the  middle  segments  of  the  two  outer  maxillae.  A  short, 
transverse  articulation  of  fold  separates  this  middle  seg- 
ment (fig.  4,  a  i)  of  each  maxilla  from  the  third  or  basal 
segment;  and  this  latter  (a 2)  is  separated  from  the 
body  by  a  very  distinct  fold,  which  (at  least  amongst 
the  Lepadidae)  sends  inwards  a  short,  medial,  tongue- 
formed  apodeme.  Here,  then,  we  apparently  have,  as  in 
the  mandibles,  two  segments  under  the  upper  free  segment 
of  each  outer  maxilla,  laterally. confluent  with  the  adjoining 
organs.  But  I  must  state  that,  in  old  specimens,  and  only 
in  old  specimens  of  Coronula  diadema,  I  have  found  under 
the  outer  maxilla  an  additional  transverse  ridge  and  fold, 
which  plainly  shows  how  easily  a  mere  thickening  of  the 
membrane  might  be  mistaken  for  an  articulation.  I  can, 
however,  hardly  persuade  myself  that  the  articulated  mem- 
brane, under  the  free  part  of  the  mandibles,  which  has  now 
been  figured  and  described,  has  no  homological  signifi- 
cation; and  the  fusion  of  the  palpus  and  labrum  seems 
too  plain  to  be  mistaken.  Hence  I  must  conclude  that  the 
mouth,  in  the  Cirripedia,  does  truly  exhibit  a  compounded 
structure  of  a  very  peculiar  nature. 

Cirri, 

There  are  always  six  pair ;  each  biramous  and  multiarti- 
culated,  supported  on  a  pedicel  formed  of  two  segments. 
A  shield -like  swelling  at  the  exterior  bases  of  these  pedicels 
often  appears  like  another  segment ;  but  such,  I  believe,  is 
not  its  nature.  The  five  posterior  paii's  answer  to  the  five 
pairs  of  ambulatory  legs  in  the  higher  Crustaceans ;  and 
as  in  the  case  of  the  latter,  the  three,  or  the  four  hinder- 
most  pairs  almost  invariably  resemble  each  other.  The 
first  pair,  which  is  homologous  with  the  outer  maxillipeds 
of  ordinary  Crustaceans,  is  separated  by  an  interval  from  the 
second  pair ; — though  this  is  not  the  case  with  the  legs  of  the 
pupa,from  which  the  cirri  are  metamorphosed.  These  anterior 
cirri  are  attached  to  the  lateral  edges  of  the  mouth,  namely  to 
the  thickened  rim  of  membrane,  forniing  the  supposed  basal 
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segment  of  tlie  mandibles.  They  are  capable  of  mm 
diversified  movements  than  the  other  cirri:  the  anterior 
ramus  is  always  elongated,  with  the  terminal  segments  more 
or  less  tapering,  and  is  directed  beyond  (or  anteriorly  to) 
the  mouth  :  the  shorter  ramus  closely  resembles  iu  structiue 
the  rami  of  the  second  pair.  In  the  ChthamalinsB  the 
second  pair,  and  in  the  Balaninae  the  second  and  third 
pairs  (as  will  be  more  particularly  described  under  these 
sub-families)  differ  in  structure  from  the  posterior  pain, 
from  which  they  are  separated  by  a  slight  interval.  The 
number  of  segments  on  the  posterior  cirri  is  often  great, 
amounting  in  Cbelonobia  even  to  fifty.  Each  segment 
normally  is  furnished  on  its  inner  face,  which  is  usually 
somewhat  protuberant,  with  from  two  to  rarely  eight  or  ten 
pairs  of  long  spines  or  bristles,  placed  in  a  double  row ; 
the  two  spines  in  the  lower  pairs  stand  nearer  to  each 
other,  and  are  shorter  than  the  spines  in  the  upper  pairs. 
Between  each  pair  of  Opines  there  is  either  a  single,  very 
thin  bristle,  or  often  a  tuft  of  such.  The  pairs  are  direct^ 
somewhat  upwards,  and  they  diverge  when  the  cirri  are  un- 
curled ;  their  function  is  obviously  to  entangle  the  prey. 
On  the  dorsal  or  exterior  surface  of  each  segment,  close  to 
its  upper  margin,  there  is  a  tuft  of  spines,  often  composed 
of  thicker  and  thinner  spines ;  these,  I  believe,  sen'e  to  pre- 
vent any  creature  intruding  within  the  sack.  On  both  sides 
of  the  ujjpcr  margin  of  ench  segment,  tlierc  is  generally  8 
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the  segments  of  the  postenor  cirri;  they  are,  also,  espe- 
ciaUj  in  the  genus  Baianus,  frequently  produced  in  their 
upper,  ante-lateral  corners,  into  remarkable  prolongations 
(see  PL  29,  fig.  4,  of  the  third  cirrus  of  BaL  perforalm), 
clothed  on  their  inner  surfaces,  and  at  their  extremities,  by 
numerous  bristles.  The  number  of  the  segments  in  each 
cirrus  is  in  some  degree  variable,  and  increases  with  age ; 
this  is  likewise  the  case,  to  a  certain  extent,  with  the 
number  of  the  spines  borne  on  each  segment. 

As  compared  with  ordinary  Crustaceans,  I  presume  the 
two  rami  answer  to  the  "fo^e"  and  ''palpe''  of-  Milne 
Edwards ;  and  the  pedicel  (as  I  have  called  it)  to  the  two 
basal  segments  of  the  leg.*  The  ''fouef  or  flabellum 
does  not  appear  to  be  developed  in  any  Cirripede;  for 
though  the  filamentary  appendages  in  certain  genera  of 
Lepadidae,  might  at  first  be  thought  to  be  of  this  nature, 
yet  their  usual  position  beneath  thorbasal  articulation  of  the 
first  pair  of  cirri,  and  the  occasional  presence  of  more  than 
one,  proves,  I  think,  that  such  is  not  the  case. 

Though  the  structure  of  the  cirri  is  very  uniform,  yet  we 
meet  with  some  peculiarities.  In  Chelonobia,  the  segments 
of  the  posterior  cirri  bear  only  two  pairs  of  main  spines ; 
whereas  in  some  varieties  of  Balanus  halanoides,  they  carry 
as  many  as  ten  pair  in  a  longitudinal  row ;  but  in  this  latter 
species,  the  number  of  these  spines  varies,  in  a  singular 
manner,  from  six  to  ten  pairs.  In  Tubicinella,  the  pairs  of 
spines  on  the  segments  of  the  posterior  cirri  are  arranged 
so  closely  one  under  the  other,  that  they  appear  almost  like 
a  single  transverse  row.  Considering  the  whole  family,  the 
third  pair  of  cirri  difiers  most  in  structure  in  the  different 
genera.  Thus,  in  Chthamalus  antennatus,  the  anterior  (or 
outer)  ramus  (PL  29,  fig.  3)  is  thicker  and  much  longer 
than  the  posterior  (or  inner)  ramus ;  the  number  of  the 
segments  in  one  instance  being,  in  the  two  rami,  53  and  18  ; 
in  the  longer  ramus,  the  spines  are  arranged  abnormally, 
tending  to  form  a  little  circle  round  each  segment;  and 

♦  According  to  this  author's  new  nomenclature,  the  pedicel  would  consist  of 
the  coxopodite  and  basipodite ;  the  tige  would  be  the  ischiopoditc  and  follow- 
ing segments ;  and  the  palpe  would  be  the  exopoditc ;  the  epi{)oditc  or  flal)cllum 
being  absent.    (*  Annales  oes  Sciences  Naturclles,*  torn,  xviii^  1852.) 
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the  whole  ramus  may  be  said  to  be  anteonirormed,  and  1 
believe  acts  as  an  organ  of  touch  :  the  relative  number  of 
the  segments,  I  may  add,  in  the  two  rami  and  the  arrange- 
ment of  their  spines  varies  greatly  in  this  species.  In  two 
other  species  of  the  same  genus  Chthamalus,  we  have 
occasionally  the  anterior  ramus  in  some  degree  antenni- 
formed,  so  that  this  whole  structure  is  variable.  In  the 
allied  ChameBsipko  columna,  it  is  the  posterior  or  inner 
ramus  which  is  ^tenniformed,  but  this  peculiar  develop- 
ment is  more  plainly  marked  in  the  case  of  the  second  pair 
of  cirri  than  in  that  of  the  third  pair.  In  Tetraclita  poroaa 
it  is,  also,  the  posterior  ramus  of  the  third  pair  which  is 
antenniformed  ;  in  this  third  pair,  and  indeed  in  the  other 
cirri,  the  relative  numbers  of  the  segments  vary  extremely. 
A  similar  structure  in  the  third  pair,  but  in  a  lesser  and 
variable  degree,  may  be  observed  iu  some  of  the  other 
species  of  Tetraclita.  In  Balanas  vcatitus,  also,  we  have,  in 
the  third  pair,  an  analogous  structure.  It  is  scarcely  possible 
to  beheve  that  the  circumstance  of  the  second  pair  of  legs« 
which  answer  to  the  third  pair  of  cirri,  being  antenniformed 
in  certain  decapod  Crustaceans,  is  an  accidental  coincidence ; 
it  must  be  owing  to  some  special  affinity  in  the  two  groups. 
In  Chelonobia,  the  third  pair  of  cirri  is  of  unusual 
length  compared  with  the  second  pair,  but  does  not  other- 
wiBG  tliffer  from  the.  tyjie  of  its  siili-fninily  :  in  Cumnula  and 
its  allies,  on  the  other  lianil.  tim  tliii-d  pair  is  very  short  and 
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the  lower  segments  of  this  anterior  ramus,  and  of  the 
upper  segment  of  the  pedicel,  are  developed  into  strung, 
dovrnwardl^-curved  teeth :  it  is  very  remarkable  that  so 
beautiful  a  structure  should  be  extremely  variable,  as  it  cer- 
tainly is  in  Acaata  sulcata. 

Caudal  (^pendages. — With  extremely  few  exceptions, 
Uiese  are  present  in  all  the  Lepadidae  and  Verrucidse ; 
whereas  amongst  the  Balanidse  they  occur  only  in  the  two 
species  of  Pacfaylasma,  and  in  one  species  of  Catophragmus; 
these  being  the  genera  most  closely  allied  to  the  Lepadidse, 
and  where,  consequently,  their  presence  might  have  beeu 
anticipated.  These  appendages  are  seated  close  together 
over  the  anus;  they  are  multiarticulate,  each  segment 
being  sub-cylindrical,  with  a  few  small  bristles  round  its 
upper  edge. 

Alimentary  Canal. 

I  have  not  much  on  this  head  to  add  to  what  I  have  said 
under  the  Lepadidse.  As  in  that  family,  the  strong  internal 
membrane  of  the  CBSOpliagus  terminates  in  a  remarkable, 
bell-shaped  expansion  (PI.  26,  fig.  3,^),  which,  as  observed 
by  M.  St.  Ange,  serves  to  keep  the  upper  broad  end  of  the 
stomach  expanded.  The  cesophagus  is  well  furnished  with 
constrictor  and  radiating  muscles  for  closing  and  opening 
it ;  and  it  is  thus  capable  of  a  strong  swallowing  movement. 
The  stomach  runs  down  to  the  lower  end  of  the  prosoma, 
and  then  doubling  back  on  itself  extends  to  the  anus.  As 
the  prosoma  is  much  elongated  in  Tubicinella  and  Xenoba- 
lanus,  so  is  the  stomach  of  unusual  length  in  these  genera. 
In  several  species  of  Balanus,  the  upper  edge  uf  the 
stomach  is  surroimded  by  from  six  to  eight  caeca ;  these 
caeca  I  ascertained,  in  Balanus  perforafm,  are  branched,  and 
penetrate  a  considerable  way  into  the  body ;  and  some  of 
them  at  least  expand  a  little  at  their  extremities.  Each 
csecum,  from  the  manner  in  which  it  retained  fluid,  must,  I 
think,  be  furnished,  at  the  point  where  it  enters  the 
stomach,  with  a  sphincter  muscle.  In  Tetraclita,  Chtha- 
noalus,  Tubicinella,  Coronula,  and  Xenobalanus,  there  are  no 
caeca;  but  in  Xenobalanus  and  Coronula  haleenaris,  there 
are  longitudinal,  approximate  folds  in  the  up{)cr,  broad  end 
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of  the  stomach,  which  would  serve  to  expose  the  food  to  a 
greater  extent  of  digesting  surface.* 

As  in  the  case  of  the  Lepadidee,  a  transparent,  structure- 
less, epithelial  tube,  composed  of  chitine,  containing  more 
or  less  digested  food,  is  found,  in  specimens  preserved 
in  spiiits,  occupying  the  whole  length  of  the  stomach, 
and  where  there  are  cieca,  sending  branched  prolonga- 
tions into  them.  It  does  not  extend  into  the  oesophagus 
or  into  the  rectum.  This  epithelial  tube  or  model  of  the 
stomach,  filled  with  excrement,  is  expelled  by  the  rectum, 
whole,  that  is  in  a  single  piece,  as  I  observed  in  some  living 
specimens  oi  Balanus  balanoides:  in  some  specimens,  how- 
ever, of  Chihamedus  stellafus,  the  excrement  was  ejected,  per- 
haps from  the  animal  being  confined,  in  fragments,  and  the 
sack  thus  became  befouled.  Beneath  the  epithelial  layer, 
the  stomach  is  lined  by  a  delicate,  pulpy  and  cellular  mucus 
layei-,  whicli  easily  peels  off  in  flakes :  this  is  surrounded 
by  a  muscular  layer  with  the  fibres  closely  approximated  and 
transverse;  and  this  by  a  layer  of  stronger,  longitudinal 
muscles,  but  more  distant  from  each  other.  Lastly,  outside 
this  double  muscular  layer,  there  is  a  rather  thick,  somewhat 
laminated,  pulpy  layer,  abounding  with  cells,  often  nu- 
cleated, and  frequently  containing  much  oily  matter.  This 
structure  agrees  closely  with  Dr.  C.  H.  Jones' sf  account  of 
the  external  covering  of  the  stomach  in  Daphnia,  and  which 
ho  believes  to  be  hepatic:  as  in  Da|)liiiia,  there  ( 
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The  rectum,  lined  by  membrane  continuous  with  that 
investing  the  thorax  (and  seen  through  it,  in  PI.  26,  fig.  8,  c), 
extends  inwards  to  about  opposite  the  bases  of  the  third  or 
fourth  pairs  of  cirri.  It  is  longitudinally  plaited ;  the  ends 
of  the  folds  forming  a  sort  of  valve  where  joined  on  to  the 
stomach.  It  is  coated  by  circular,  transverse  muscular 
fibres:  judging  from  the  movements,  the  anus  itself  is 
surrounded  by  a  strong  sphincter  muscle.  The  anus  opens 
on  the  dorsal  surface  of  the  thorax  (fig.  8,  d) ;  but  as  in  the 
genera,  in  which  caudal  appendages  occur,  it  opens  under 
them,  the  orifice,  I  believe,  is  homologically  terminal,  and 
owes  its  dorsal  aspect  to  the  aborted  state  of  the  whole 
abdomeli,  and  to  the  great  development  of  the  probosci- 
formed  penis ;  for  the  anus  may  be  said  to  be  situated  on 
the  dorsal  base  of  this  organ. 

Altogether  we  see  that  the  alimentary  canal  is  of  a  very 
simple  structure.  The  food,  judging  from  the  contents  of 
the  stomach,  seems  generally  to  be  composed  of  infusoria 
and  minute  animals :  but  in  the  case  of  Tetraclita,  I  have 
been  surprised  at  the  size  and  number  of  the  included 
amphipod,  isopod,  and  entomostracan  Crustaceans,  in  one 
case,  together  with  an  anneUd.  I  have,  also,  sometimes 
seen  some  confervoid  matter  within  the  stomach. 

Circulatory  System, — On  this  subject  I  can  add  nothing, 
except  to  express  my  conviction  that  there  is  no  heart,  or  true 
vessels;  the  circulation  being  strictly  lacunal.  A  passage  has 
often  been  quoted  from  Poli,  in  which  he  states  that  he  saw  a 
pulsating  organ,  close  above  the  anus ;  but  I  have  seen  this 
movement,  which  appeared  to  me  to  be  a  convulsive  twitch- 
ing of  the  sphincter  muscle  of  this  orifice.  The  largest 
lacunal  channel  extends  down  the  middle  of  the  rostral 
compartment  of  the  shell :  and  this  answers  to  the  rostral 
channel  down  the  peduncle  in  the  Lepadidae.  Large 
nerves  and  the  main  pair  of  unbranched  ovarian  tubes 
(PL  25,  fig.  1,  leading  into  g)  extend  along  this  channel. 
At  the  basis  (at  least  in  Coronula)  this  channel  joins  on  to 
a  large  circular  one,  running  all  round  the  sack,  and  send- 
ing oif  branches  into  the  mass  of  ovarian  tubes  and  ca.»ca. 
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Nervous  System. 

It  has  been  shown  in  ray  former  vohime,  that  in  Lepas 
and  in  some  other  genera  of  the  Lepadidffi,  there  are  six 
main  ganghons;  one  supra-cesophageal,  and  five  infrs- 
oeaophageal,  or  thoracic.  In  Poilicipes,  however,  there  are 
only  four  thoracic  ganglions,  the  last  ganglion  supplying  the 
three  posterior  pairs  of  cirri  with  nerves,  whereas  in  the 
other  genera,  the  last  ganglion  supplies  only  the  fifth  and 
sixth  pairs  of  cirri.  In  this  genus,  moreover,  the  lateral 
fusion  of  the  ganglions  has  been  so  complete,  that  there  is 
no  evidence  of  their  having  been  formed  by  the  union  of 
two.  Amongst  sessile  cirripedes,  we  discover  evidence  of 
much  higher  concentration  even  than  in  Follicipes,  My 
chief  examination  has  been  confined  to  Coronula  diadema, 
and  to  lialantis  tintinnabuluvi :  and  in  these  genera  we  find 
(and  the  fact  appears  to  me  highly  remarkable)  as  high  a 
degree  of  concentration  in  the  infra-oesopbageal  ganglion 
as  in  any  decapod  Crustacean,  for  insteuice,  as  in  Maia, 
judging  from  the  figure  given  by  Milne  Edwards ;  for  all 
the  nerves,  with  the  exception  of  those  connected  with  the 
eupra-oesophageal  ganglions,  radiate  from  a  single  great 
ganglion.*  The  nervous  system  is,  moreover,  otherwise 
complicated. 
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sev^al  arising  from  its  under  surface ;  in  outline,  however, 
it  niaj  be  said  to  be  divided  into  a  posterior  and  anterior 
half;  the  latter  being  somewhat  heart-shaped,  and  the 
posterior  half  elongated.  The  nerves  going  to  the  five 
posterior  pairs  of  cirri  rise  from  the  postOTior  mai^n  of  the 
ganglion,  and  run  for  some  distance  in  a  sheet,  parallel  and 
close  together ;  the  pair,  however,  going  to  the  second  pair 
of  cirri  soon  branches  off  from  the  others.  Each  of  these 
nerves  enters  at  the  inner  and  posterior  margin  of  the  cirrus 
to  which  it  belongs,  and,  at  least  in  the  case  of  the  first  pair, 
'  divides  into  two  branches  as  it  enters.  The  nerves  (PI.  27, 
fig.  1,  n,  r6)  going  to  the  fifth  and  sixth  pairs  of  cirri  are 
more  closely  imited  together  than  are  the  others,  and 
appear,  till  they  branch  off,  like  a  single  large  nerve.  That 
which  belongs  to  the  sixth  cirrus  gives  off,  opposite  to  the 
fifth  cirrus,  a  branch  (a)  nearly  as  large  as  itself,  which  enters 
the  probosciformed  penis.  I  may  remark,  that  homologi- 
cally  this  is  the  only  abdominal  nerve  in  any  cirripede  of 
the  Order.  From  the  under  side  of  the  nerves  which  run 
to  the  five  posterior  pairs  of  cirri,  small  branches  are  given 
off,  extending  dorsally  into  the  thorax. 

The  anterior  end  of  the  great  infra-oesophageal  ganglion 
is  formed  by  the  union  of  a  set  of  nerves,  extending  parallel 
in  a  bundle  in  a  directly  opposite  direction  to  tliose  running 
to  the  five  posterior  pairs  of  cirri.  These  nerves  consist  of  an 
outer  larger  pair  (ri)  entering  the  first  pair  of  cirri;  and 
within  these,  and  rather  dorsally  to  their  roots,  we  have  the 
circa-oesophageal  chord  (c,  c),  or  collar  nerve;  between  the 
roots  of  the  latter,  and  on  the  ventral  surface  (or  near  side 
of  the  figure),  there  are  three  closely  united,  small  pairs, 
running  to  the  gnathites,  and,  as  I  believe,  to  the  olfactory 
sacks.  From  the  under  (or  dorsal)  surface  of  the  anterior 
end  of  the  ganglion,  two  nerves,  larger  even  than  the  circa- 
cesophageal  chord,  and  which  I  shall  call  the  splanchnic  pair 
(d,  d)  arise ;  and  the  singular  course  of  these  nerves  will  pre- 
sently be  described;  between  this  great  pair,  there  is  a 
single  {b)  medial  nerve,  which  runs  down  and  branches  into 
that  large  diverging  muscle,  which  is  attached  to  the  upper 
ventral  surface  of  the  stomach.  Posteriorly  to  these  three 
nerves,  we  have  two  pairs  of  nmcli  smaller  nevves  tjvol 
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figured),  running  dorsally  into  the  body,  so  that  we  have 
seven  nerves  rising  from  the  under  surface  of  the  infra- 
oesophageal  ganglion.  I  need  only  further  add,  that  on 
each  side  of  this  ganghon,  between  the  nerves  going  to  the 
first  and  second  pairs  of  cirri,  there  is  a  moderately  siEed 
nerve  (it),  which  appeared  to  run  into  the  muscles  of  the 
thorax :  a  nerve  in  a  similar  position  is  figured  by  Miloe 
Edwards  in  Msia. 

The  circa-cesophageal  chord  (c,  c)  nearly  equals  in  length 
the  whole  distance  from  the  centre  of  the  main  ganglion  to 
the  posterior  end  of  the  thorax.  This  collar  bows  out  on  each 
side,  where  passing  the  oesophagus  (<?),  which  is  seated  at  its 
anterior  end.  '  From  the  collar  a  branch  ia  given  off  on 
each  side,  which  I  traced  as  far  as  between  the  mandibles 
and  maxillae ;  from  analogy  with  other  Crustaceans,  it 
perhaps  runs  to  the  mandibles.  The  collar  has  not  a 
transverse  commissure,  such  as  described  by  Milne  Edwards 
in  the  Fodophthiilraia,  and  as  figured  by  Van  de  Hoeven  in 
LimuluB. 

The  supra-cesophageal  ganglions  (b)  present  a  singular 
contrast  with  the  infra-oesophageal  ganglion  in  their  little 
development,  size,  or  degree  of  confluence.  They  lie  di- 
rectly under  the  basal  edge  of  the  labrum.  Tfa^  are 
laterally  quite  distinct,  and  consist  merely  of  a  slight  en- 
largement of  the  circa-CBsophageal  chord.     From  the  ante- 


NERVOUS  SYSTKM.  91 

Just  in  front,  at  the  outside  romers  of  the  two  supra- 
CESopbageal  ganglions  (b),  a  branch  (/)  arises,  which  I 
traced  to  the  ends  of  the  adductor  scutorum  muscle,  and  to 
those  several  muscles  which  serve  to  retract  the  interspace 
of  niembraDe  between  the  mouth  and  the  adductor. 

The  pair  of  great  splanchnic  nerves  above  alluded  to, 
which  arise  from  the  anterior  and  dorsal  surface  of  the 
infra-oesophageal  ganglion,  are  in  Fl.  27,  fig.  1,  d  d,  (and 
in  fig.  2),  laid  flat ;  but  in  nature  they  first  bow  outwards,  and 
then,  penetrating  deeper  into  the  body,  approach  each  other, 
and  running  netu'iy  parallel,  pass  round  the  lower  end  of 
the  oesophagus :  their  course  consequently  is  nearly  similar 
to  that  of  the  circa-cesophageal  chord,  with  this  diEference, 
that  the  outwardly  bowed  portion  is  situated  near  the  infra- 
oesophageal,  instead  of  near  the  supra-cesophageal  ganglion. 
The  splanchnic  nerve,  a  little  beyond  the  supra-cesophageal 
ganglion,  joins  a  plexus  (d') ;  and  into  this  plexus  another 
large  nerve  (e)  which  I  will  call  the  supra-splanchnic  nerve, 
sends  branches ;  this  nerve  takes  an  almost  semicircular 
bend  over  the  ovarian  glands.  The  supra-splanchnic  nerves 
(e,  e),  though  appearing  to  spring  from  the  supra -cesophageat 
gnnglions,  do  really  arise,  as  may  be  seen  by  tracing  the  con- 
stituent fibres,  from  the  circa-cesophageal  chord.  The  plexus 
((/' )  lies  close  to  the  coats  of  the  upper  end  of  tlie  stomach : 
several  branches,  proceeding  from  it,  run  further  on,  but  I 
was  able  to  trace  only  a  few  of  them  :  one  went  (at  least  in 
the  case  of  Balanua  perforatus),  to  the  adductor  scutorum 
muscle:  another  branch  spread  out  on  the  flanks  of  the 
prosoma:  I  strongly  suspect  that  one  branch  goes  to  the 
acoustic  sack :  it  appeared,  also,  as  if  some  of  the  small 
branches  entered  the  second  plexus  (m),  where  the  inner 
antennular  nerve  and  ophthalmic  nerve  cross  over  the  outer 
antennular  nerve. 

I  have  called  the  nerves  {dd,  ee)  splanchnic  and  supra- 
splanchnic,  from  their  course  and  apparent  function  in 
supplying  the  viscera.  In  the  descriptions  of  the  nervous 
system  of  other  Crustaceans  I  can  find  nothing  analogous 
to  my  great  splanchnic  nerve  {dd) ;  the  so-called  supra- 
splanchnic  nerves  [ee),  which  arise  from  the  circa-cesophageal 
chord,  seem  to  be  the  analogues  of  the  ordinary  splanchmc 
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nerves,  though  these  latter  are  always  described  as  uniting 
ioto  a  single  medial  branch.  The  plexus  (d')  is  thecervical 
ganglion  of  M.  Martin  St.  Ange,*  who  has  likewise  indi- 
cated the  course  of  my  splanchnic  and  supra-splanchnic 
nerves;  but  the  plexus,  when  viewed  as  a  transpareat 
object,  hardly  appears  to  me  to  be  ganglionic  in  its  nature. 
In  my  former  volume  on  the  Lepadidse,  I  quite  miBimder- 
stood  the  course  of  these  splanchnic  nerves. 

From  the  commissure  between  the  two  supra-cssophageal 
ganglions,  a  straight  chord  (Pi.  27,  fig.  1,^)  arises,  which 
terminates  in  a  small  ganglion  (c),  barely  exhibiting  traces  of 
heing  formed  of  two  laterally  conSiient  ganglions.  This  is  the 
ophthalmic  ganglion.  The  chord  connecting  it  with  the  two 
supra-ccsopfaageal  ganglions  is  accompanied  by  a  small  nerve 
(^3which  runs  on  to  the  muscles  round  the  adductor  scatomm 
muscle ;  the  chord  is  encased  by  much  fibrous  tissue,  and  its 
dissection  is  thereby  rendered  difficult.  From  the  ophthalmic 
ganglion,  on  each  side,  a  nerve  (i)  goes  forth  and  crosses 
the  antennular  nerve ;  these,  if  I  could  have  traced  them, 
would  have  been  found  to  run,  as  may  be  safely  inferred 
from  what  is  known  in  Balanua  tintinnabulum,  to  a.  pair 
(d,  d)  of  eyes. 

In  Balanm  tintinnabulum,  the  structure  of  the  great  infra- 
cesophageal  ganglion  [Fl.  27,  tig.  2,  a)  is  essentially  the  same 
as  described  under  Coronula.  The  great  pair  of  splanchnic 
;  fiom  ita  under  side,  are  here  actually  twio 
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to  be  formed  b;  the  almost  complete  fusion  of  two  ganglions. 
Thu  ganglion  is  hardly  lai^er  tban  the  chord  whicli  it  ter- 
minates :  it  appeared  to  me  to  give  rise  to  more  than  one 
pair  of  nen-es,  and  a  single  nerve  (to  my  surprise)  joined 
the  branch  just  mentioned,  which  goes  to  the  adductor 
seatonim  muscle. 

From  each  supra-cesophageal  ganglion,  two  closely  united 
antennular  nerves  (/)  extend,  of  which  the  inner  one  crosses 
over  the  main  or  exterior  nerve,  nearly  opposite  to  the 
ophtfaaloiic  ganglion,  and  here  forms  (m)  a  plexus.  The 
structure  of  this  plexus  I  was  not  able,  any  mure  than  in 
Coronula,  to  make  out  thoroughly,  but  I  traced  quite  dis- 
tinctly a  long  nerve  {i)  running  from  it  into  what  must  be 
considered  as  the  eye.  As  in  the  case  of  Coronula,  I  traced 
a  nerve  on  each  side  from  the  ophthalmic  ganglion  into  the 
plexus,  where  I  lost  itj  and  as  here  in  Balanus,  I  saw  on 
each  side  of  the  ophthalmic  ganglion  a  cut  off  nerve,  of 
about  the  size  of  that  which  runs  from  the  plexus  on 
each  side  into  the  eye,  I  think  we  may  safely  conclude  that 
the  latter  or  optic  nerve  does  really  arise  from  the  ganglion 
here  called  ophthalmic.  I  may  add  that  the  analogy  of  the 
nervous  system  in  the  Lepadida;  most  strongly  confirms 
the  view  of  this  latter  being  the  ophthalmic  ganglion. 

The  optic  nerve  (i),  running  from  the  plexus  to  the  eye,  is 
of  considerable  size ;  it  runs  nearly  parallel  to  the  main  an- 
tennular nerve,  diverging  from  it  a  little.  It  retains  nearly 
the  same  diameter  throughout;  and  gives  off  only  one 
single,  small,  inner  branch.  It  can  be  traced  beyond  the 
basal  edges  of  the  scuta,  to  just  under  the  upper  edge  of  the 
transparent  opercular  membrane,  which  unites  tlie  scuta  to 
the  sheath  of  the  rostrum.  The  nerve  itself,  at  a  little  dis- 
tance from  its  further  end,  was,  in  a  full-sized  specimen,  T^ths 
of  an  inch  in  diameter ;  widening  a  little,  it  expands  slightly, 
and  abruptly  terminates  in  a  circular  disc,  about  T^tha  of 
an  inch  in  diameter,  (see  PI.  27,  fig.  5).  The  nerve  just 
beneath  this  slight  expansion,  is  coated  all  round  by  pellets  of 
dark  purple  pigment-cells,  but  not  actually  united  into  a  con- 
tinuous layer.  These  pigment-cells  are  the  more  conspicuous 
fix)m  the  surrounding  parts  being  colourlass.  I  could  not 
make  out  distinctly  any  cornea ;  and  I  suppose  the  exterual 


94  BALANID^. 

transparent  membrane,  to  which  the  above  slight  circular 
expaDsion  is  attached,  acts  as  such.  This  description  very 
closely  agrees  with  that  given  of  these  oi^ans  in  Bai.  rugomu 
of  Gould,  (5.  crmatua  ?)  by  Dr.  Leidy,*  who  first  disco- 
vered the  eye  in  the  adult  cirripede,  but  he  did  not 
observe  the  ophthalmic  ganglion.  These  eyes  differ  from 
those  in  some  of  the  genera  of  the  Lepadidse,  only  in  the 
greater  length  of  the  optic  nerve,  and  by  standing  laterally 
further  apart  from  each  other. 

I  may  here  mention  that  I  tried  a  few  simple  experi- 
ments on  the  senses  of  Balanits  balanoidea,  B.  crenatua, 
and  Chtkamalus  stellataa.  I  found  these  three  species  very 
sensitive  to  shadows,  that  is,  to  an  object  Uke  my  hand 
passing  even  quickly,  and  at  the  distance  of  about  a  foot, 
between  them  and  the  source  of  the  light.t  They  were  in- 
different to  a  gradual  change  from  bright  to  obscure 
light ;  but  instantly  perceived  and  drew  in  their  cirri,  when 
my  hand  was  passed  between  the  basin  in  which  they  were 
kept  and  the  window,  even  when  this  was  tried  rather  late 
on  a  dusky  evening ;  and  likewise  when  my  hand  was  passed 
between  them  and  a  single  candle.  I  took,  of  course,  the 
precaution  of  passing  my  hand  in  other  directions,  but  this 
never  produced  any  effect.  These  species  are  moderately 
sensible  to  any  vibration  in  the  vessel  in  which  they  were 
kept,  but  they  were  indifferent  to  noises  made  in  the 
air,  or  in  the  water.    I  found  it  impossible  to  touch,  under 
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When  an  individual  was  touched  under  water,  not  by  a 
needle,  but  by  a  pointed  camel-hair  brush,  it  generally 
withdrew  its  cirri,  but  the  neighbouring  specimens  took  no 
notice :  when  touched  by  a  single  hair  of  the  brush,  no 
notice  was  taken,  unless  the  skin  of  the  orifice  leading 
into  the  sack  was  so  touched.  In  these  trials,  it  is  of 
course  necessary  carefully  to  avoid  intercepting  the  light. 
I  could  not  make  out  that  cirripedes  perceived  odours 
diffused  in  the  water. 

Acoustic  Organs. — These  are  situated  in  the  same  position 
as  in  the  Lepadidae,  namely,  in  a  slight  swelling  on  the  sides 
of  the  thorax  (PI.  25,  fig.  1,  d')  just  beneath  the  basal  articu- 
lation of  the  first  pair  of  cirri.  The  orifice  in  Tubicinella 
and  Xenobalanus  is  slightly  produced,  or  is  tubular;  the 
free  part  in  the  former  genus  projecting  jssths  of  an  inch. 
The  structure  of  all  the  parts  is  essentiaUy  the  same  as  in  the 
Lepadidse,  but  I  think  all  are  proportionally  larger.  The 
externa]  membrane  of  the  body  is  turned  inwards  at  the 
orifice,  as  a  short  flattened  tube,  which  widens  considerably 
(being,  in  a  middle-sized  specimen  of  Coronula,  ^^ths  of  an 
inch  in  width)  before  it  abruptly  terminates.  The  meatus, 
as  I  have  called  the  sack -like  cavity  which  encloses  the  true 
acoustic  sack  or  vesicle,  is  formed  of  pulpy  membrane,  and 
is  apparently  continuous  with  the  corium  of  the  whole 
body,  but  by  dissection  it  can  be  separated  entire.  The 
acoustic  vesicle  is  of  various  shapes,  as  we  shall  immediately 
see;  but  in  all  essential  respects  it  is  identical  with  the 
same  part  in  the  Lepadidae ;  it  is  formed  of  the  same  pecu- 
liar, soft,  elastic,  brownish,  transparent  tissue,  which  seems 
to  be  composed  of  fine,  transverse  pillars,  becoming  towards 
the  outside  fibrous,  and  at  their  inner  ends  appearing  when 
viewed  vertically  from  above,  like  hyaline  points.  In 
Coronula  diadenia,  I  observed  on  the  outside  of  the  acoustic 
vesicle,  some  excessively  minute  bristles,  only  a^jths  of  an 
inch  in  length,  seated  on  little  eminences.  1  examined 
carefully  the  contents  of  the  vesicle  in  this  species,  in  speci- 
mens well  preserved  in  spirits,  and  there  was  nothing 
within  but  a  very  little,  thin,  pulpy  fluid,  and  a  few 
yellowish  nucleated  cells,  here  and  there  aggregated  into 
small  groups.     In  Coronula,  the  flattened  acoustic  vesicle  is 
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elongated,  with  &  someirhat  sinuous,  but  not  very  irregular 
uiargin  (Fl.  27,  fig.  4),  and  is  without  any  ridges  on  the 
surface ;  its  neck  or  orifice  projects  at  right  angles  to  the 
elongated  portion,  which  stands  obliquely  to  the  tabular 
orifice  of  the  meatus.  In  a  moderately-sized  specimen  of 
Coronula  diadema,  the  elongated  portion  of  the  acoustic 
vesicle  was  iseths  of  an  inch  in  length.  In  'I'ubicinella,  the 
acoustic  vesicle  is  heart-shaped,  with  the  neck  attushed  to 
its  broader  end ;  and  the  surface  is  covered  by  zig-zag 
ridges.  In  Salanus  tintinnabulum  (fig.  8),  the  acoustic 
vesicle  is  almost  square  at  the  lower  end,  with  the  oedc 
placed  at  one  of  the  upper  corners ;  on  the  external  surface, 
there  is  an  oblique  prominent  ridge  or  fold,  which  sends  off 
downwards  another  ridge ;  its  length,  in  a  lai^  individual, 
was  xscths  of  an  inch. 

In  all  these  cases,  the  acoustic  vesicle  is  mainly  attached 
by  its  neck,  to  the  upper  end  of  the  sack-like  meatus; 
but  there  is  likewise  a  layer  of  sofl,  pulpy,  cellular  matter, 
slightly  connecting  that  side  of  the  vesicle  which  is  opposite 
to  the  neck,  with  the  walls  of  the  meatus  or  outer  sack. 
The  mouth  or  orifice  of  the  vesicle  is  dosed  by  a  delicate 
ltd  or  diaphragm,  which  can  easily  be  separated;  and  this 
diaphragm  is  formed  by  the  expansion  of  a  large  nerve, 
which  here  abruptly  terminates.  In  a  very  large  specimen 
of  Coronula  diadema  I  clearly  made  out  the  existence  of 
this  nerve,  and  traced  its  course  for  some  distance  from  the 
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die  main  branches  proceeding  from  that  plexus  (<f )  formed 
bj  the  interbranching  of  the  aplanchaic  and  supra-spIanchnic 
nerves.* 

Olfactory  sacks. — I  can  add  nothing  to  the  account  given 
of  these  organs  imder  the  Lepadidse :  I  saw  them  in  all  the 
genera  which  I  examined  for  this  object.  In  Coronula 
diiidema  the  orifices  are  large ;  they  are  seated  in  the  usual 
position  (PI.  26,  fig.  4, «),  in  the  confluent  segments,  beneath 
the  free  part  of  the  outer  maxillse,  and  somewhat  exteriorly, 
or  as  near  as  possible  to  the  inner  maxillje.  Tn  no  sessile 
drripede  are  the  orifices  produced  or  tubular,  as  is  the 
case  with  several  genera  amongst  the  Lepadidse.  I  failed, 
as  heretofore,  in  tracing  with  certainty  the  nerve,  which 
appears  to  enter  the  base  of  the  sack,  to  its  ganglion. 
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Male  Organs. — All  the  Cirripedes  of  the  family  we  are 
now  describing,  are  bisexual  or  hermaphrodite ;  and  no 
instance  has  been  observed  of  the  presence  of  males  or 
complemental  males.  I  have  very  little  to  add  to  the  ob- 
servations made  by  M.  Martin  St.  Ange  and  R.  Wagner.t 
and  to  those  given  in  my  former  volume.  The  testes  seem 
always  to  be  confined  to  within  the  thorax,  including  the 
prosoma.     With  their  ducts,  they  resemble  club-moss  or 

*  I  bava  alwajg  feared  that  anatomiats  would  reject  m;  viev  of  these  orsftiis 
being  acoustic,  owiu^  to  the  absence  of  otolitlics ;  but  I  observe  tliat  so  liigF)  an 
authority  as  Von  Siebold  ('Anatomie  Coniparce,'  torn.  J,  n.  433)  docs  not 
believe  taat  otolithes  occur  m  tlie  acouBlic  organs  even  of  the  nighest  Cruslucen. 
He  coDaiders  an  "ampoule  volumiiicusc,  a  parois  mjucc,  reniplie  d'un  liquide 
transpareut,"  and  a  " membrane  tympanique,"  though  haviug  a  Assure  iu  the 
centre,  as  sufficient.  I  may  here  remark,  that  the  nerve  proceeding  from  the 
•coostic  vesicle  in  Cirripedes,  and  apparently  running  to  tlie  splaoelinic  nerve, 
niBj  eaaily  be  placed  in  connexion  with  the  auteunuTar  nerves,  by  Ihe  second 
pleios  («}  in  figs.  1  and  2,  pi.  27.  I  should  infer  from  Von  Sicbold's  remarks 
on  bis  ampoule  volumineuae  in  the  higlier  Crustacea,  thut  my  acoustic  vesicle 
answered  tii  the  labyrinth  in  higher  animals. 

f  Tlie '  Report'  on  M.  Martin  St.  Ange's  memoir  was  laid  before  the  Academy 
of  Sciences,  July  14,  1834,  so  that  Isuppose  it  was  read  previously  to  tins 
date.  U.  Wagner's  paper  was  published  in  'Miiller's  Archiv,'  1834,  p.  4G7. 
Burmeister's  '  Beitrage  zur  NaturgeschicbLe  der  Kaiikcnfiuser,'  was  published 
thia  aame  year,  1834;  so  that  theae  three  authors  published  almost  cooteiii- 
ponneooaly. 

1 
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stag's  liorns,  with  the  extremities  a  tittle  eiilai^;etl :  s  figure* 
of  a  small  portion  from  Balanm  per/oratua  is  given  in 
Fl,  S5,  fig.  3.  It  is  quite  surprising  how  like  in  8tnic> 
ture  and  appearance  the  branching  ovarian  tubes  often  are 
to  the  testes  with  their  ducts;  but  the  latter  are  of  smaller 
diameter.  Two  niain  ducts  generally  unite  just  before 
entering  the  broad,  of^en  reflexed,  end  of  the  vesicuU 
seminalis :  in  Coronula  balanaria,  however,  I  observed  foor 
ducts  entering  this  receptacle.  The  two  vesiculse  seminales, 
lying  within  the  thorax  aud  prosoma,  are  usually  veiy  long 
and  tortuous :  they  are  formed  of  a  thin  inner  tunic,  wbi<£ 
is  strengthened  by  thicker  reticulated  lines,  and  of  an  outer 
layer  of  transverse  fibres,  which  are  either  elastic,  or  probably 
muscular,  as  they  serve  to  expel  the  contents  with  force  when 
the  end  is  cut  off.  The  inner  tunic  is  prolonged  up  the 
probosciformed  penis,  at  the  base  of  which  the  two  vesiculse 
uuite.f  The  contents  of  the  vesiculse  are  commonly  pulpy 
and  cellular;  and  from  the  cells  the  spermatozoa  are  de- 
veloped ;  soon  after  their  development,  they  are,  as  it  ap- 
pears, expelled. 

I  have  seen  the  spermatozoa  in  Balanus  crenattu, 
perforatua,  and  balanoides,  and  in  Ckthamalm  tt^latut. 
The  cells,  from  which  the  spermatozoa  are  developed,  and 
which  are  often  found  in  vast  numbers  within  the  vesicuhe, 
are  on  an  average  about  ^th  of  an  inch  in  diameter.  The 
spermatozoa  differ  remarkably  within  the  vesicula  c^  the 
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total  length  of  ^th-.  in  the  longest  and  best  developed 
specimens  of  Ckthamalus  atellalus,  the  nodular  enlargeoient 
was  much  elongated  and  spindle-shaped,  and  not  above 
half  the  diameter  it  had  in  the  earliest  stage ;  the  posterior 
filament  (measured  from  the  front  of  the  enlargement,  this 
consequently  being  included)  was  ^^^th  in  length,  and  the 
front  part  only  ^th,  giving  a  total  length  of  ^ths  of  an 
inch.  These  observations  agree  pretty  well  with  KoUiker's;* 
but  this  author  states,  that  perfectly  developed  sperina- 
tOEOa  are  absolutely  without  any  nodular  enlargement:  if  this 
be  the  case,  I  have  never  chanced  to  see  the  spermatozoa  in 
their  perfect  condition.  Mr.  Bate,  also,  figures  some  (PI.  29, 
fig.  7,  c)  in  this  state,  without  any  enlargement. 

The  probosciformed  penis  lies  adprcssed  on  the  under  side 
of  the  thorax,  with  its  apex  generally  projecting  between  the 
first  and  second  pairs  of  cirri.  It  presents  the  same  ringed  or 
articulated  structure  as  in  the  Lepadidse :  it  arises  from  an 
unarticulated  projection  or  support,  which  also  forms  the 
posterior  border  to  the  anus.  This  support  often  terminates, 
as  first  observed  by  Poll,  in  a  very  sharp  point;  but  this 
point  cannot  be  of  much  functional  importance,  for  though 
present  in  Balanm  balanoides,  it  is  absent  in  the  closely 
allied  B.  crenatm;  in  Tubicinella  there  is  only  a  rudiment 
of  this  point;  I  have  not  observed  it  in  any  member  of  the 
Chthamaliuie.  The  strong,  transverse  and  longitudinal 
muscles  with  which  the  penis  is  furnished,  are  attached  to 
this  support.  The  apex  or  orifice  of  the  penis  is,  I  believe, 
invariably  surrounded  by  some  bristles.  Its  length  varies 
much,  according  to  its  state  of  contraction  or  relaxation; 
and  this  again,  I  believe,  ia  dependent  on  the  condition  of  the 
male  secreting  organs.  In  a  small  specimen  of  Elminiiia 
modeatus,  the  penis  was  actually  thrice  as  long  as  the  whole 
thorax,  including  the  prosoma :  in  Pachylmma  and  in  Oc- 
lomeria  angulosa,  the  penis  is  very  short,  being  e(]iial  only 
to  once  and  a  half  the  length  of  the  pedicel  of  the  sixth 

*  'Aniudea  dei  Sciences  Nfttnrelles,'  (3d  series),  torn,  xik,  p.  318.  KolUkcr 
refers  to  Wi^inet's  paper  on  the  same  subject,  in  Wiegniann  s  '  Arcliiv,'  1833, 
put  ii,  pi.  ill,  fig.  9,  He  aUo  refers  to  Vou  Siebold's  observations.  Mr.  C. 
Spence  Bate  baa  figured,  in  the  'Annals  and  Miigaziue  of  Naturid  Historj* 
(toL  nii,  2d  aeries,  1851),  the  spermatozoa  of  Balanut  balanoida,  perfuradu, 
and  of  FemcaiCliiia)  Sirowio,  and  of  these  I  have gii-en  copies,  H.2"J,fi(^,  7. 
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cirrus :  in  Octomeris  hrunnea,  tbe  unarticulated  support  is 
much  elongHted,  beiug  as  long  qb  the  pedicel  of  the  sixth 
cirrus,  in  which  respect  this  oi^an  resembles  that  of  IMa 
quadrivahis,  and  of  no  other  Cirripede.  From  the  attach- 
ment of  the  penis  at  the  posterior  end  and  on  the  under  side 
of  tlie  anus — from  the  position  of  the  caudal  appendages 
{where  sucli  occur)  over  tlie  anus — from  tlie  position  of 
these  same  nppendnges  in  the  pnpa — and  lastly,  from  tbe 

fosition  of  the  papilla-Hke  penis  in  the  abnormal  Prof^deptu, 
infer  that,  homologically,  the  penis  is  situated  at  the  apex 
of  the  abdomen,  on  its  ventral  surface ;  and  that,  conse- 
quently, this  organ  cannot  be  considered  as  tbe  abdomen 
itself  in  a  modified  condition. 

Female  Organs. — I  have  scarcely  anything  to  add  to  the 
statements  in  my  former  volume.  These  organs  consist  of 
the  true  ovana,  or  glandular  bodies  seated  on  each  side,  no! 
far  from  the  basal  edge  of  the  labrum  ;  of  the  main  or  un- 
branched  ovarian  ducts;  and  of  the  (PI.  25.  fig,  1,^)  ova- 
rian branching  tubes  and  cxca.  I  traced  distinctly  in  Bti- 
lanus,  Tetraclita,  and  Coronula,  the  two  main  ovarian  ducts, 
running  from  within  the  prosoma  to  tbe  layer  of  inosculat- 
ing, branching,  ovarian  cscca*  which  overlie  the  basis.  Id 
Coronula  diadewaoxie  of  these  main  ducts  was^thofanincli 
in  diameter.  Though  I  traced  these  ducts  near  to  the  grape- 
like,  glandular  nia.sscs,t  which  1  cannot  doubt  are  tbe  true 
.  T  did  not  succeed  in  tracing  thcni  into  nctual  i 
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likewise  extend  np  between  the  two  layers  of  corium  round 
the  walla  of  the  shell,  and  chiefly  in  the  interspaces  be- 
tween the  depressor  niuseles  of  the  opercular  valves.  In 
Chelonobia,  they  enter  between  the  radiating  septa  in  the 
thickness  of  the  walls :  in  Coronula  diadetna,  they  extend 
from  over  the  basal  membrane  into  the  six  large  square 
chambers  (Fl.  16,  fig.  7,  v)  separating  the  radii  and  alse  :  in 
Tabicinella  they  are  confined  to  the  basis :  in  Xenobalanus, 
they  form  a  layer  over  the  basis  and  likewise  round  the  upper 
part  of  the  peduncle-like  body,  which  answers  to  the  shell  of 
other  sessile  cirripedes. 

As  after  the  most  careful  and  repeated  examinations  of 
various  Lepadidae,  I  was  convinced  that  there  were  no  ovi- 
ducts, so  1  have  come  to  a  similar  conclusion  in  regard  to 
the  Balanidffi ;  the  ova  being  brought  to  the  surface,  by  the 
formation  of  a  new  membrane  round  the  sack  underneath 
them,  and  by  the  subsequent  exuviation  of  the  old  mem- 
brane. The  ova  are  united  together  by  a  most  delicate 
tunic  investing  each  egg  ;  the  ovigerous  lamellae  being  thus 
formed,  as  in  the  Lepadidae.  In  the  cases  of  Chfkamalus 
ttellaftis,  Balanus  balanoides,  and  Platyl(^a8  decorafa,  I  saw 
a  pair  of  very  distinct  but  fragile  lamella'.  In  Xenobalanus, 
the  two  ovigerous  lamellae  form  two  sub-cyhndrical  packets, 
pointed  at  their  lower  ends  and  often  cohering.  There  are 
no  ovigerous  fnena,  for  the  attachment  of  the  lamelliis;  the 
ova  being  sufficiently  well  retained,  as  it  would  appear,  by 
the  well-closed  shell.  I  have  elsewhere  stated  my  full  belief 
that  it  is  the  ovigerous  frtena  which  have  been  metamor- 
phosed into  the  branchiae  of  the  Balanidse.  Most  sessile 
cirripedes  breed  when  very  young;  and  I  have  every  reason 
to  believe  that  they  breed  several  times  in  the  year.  The 
ova  are  ovate,  and  vary  in  length  from  jiJflth  of  an  inch  in 
Cbthamalus,  to  «^th  in  some  species  of  Balanus,  in  which 
this  greater  length  was  owing  to  a  more  elongated  shape, 
— up  to  saeth  in  some  other  species  of  Balanus.  The  ova 
are  wonderlaily  numerous,  especially  in  the  genus  Coronula. 

I  may  here  mention  the  singular  case  of  some  elongated 
specimens  of  Balanus  balanoides,  from  Tenby,  in  South 
Wales;  some  of  these  presented  nothing  abnormal;  but  in 
no  less  than  seven  specimens,  the  two,  three,  or  four  ^iobIb^ 
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rior  pairs  of  cirri,  either  on  one  or  both  sides,  were  in  an 
almost  rudimentary  condition,  being  of  small  size  aod 
having  a  shrunk  and  wasted  appearance.  Id  six  out  of 
these  seven  specimens,  the  probosciformed  penis  was  quite 
short  and  abruptly  truncated,  as  if  from  abortion,  fijr 
cutting  off  the  truncated  apex,  and  cleaning  the  ezterou 
tissue,  I  ascertained  that  it  was  imperforate,  apparently  IB 
all  the  cases,  and  I  am  certain  of  this  fact  in  several  of  the 
cases.  In  three  of  the  specimens,  I  examined  the  vesicule 
seminales;  in  one,  I  found  some  spermatozoa,  but  cohering 
tc^ether  in  a  peculiar  manner ;  in  the  second,  there  v^ere  no 
spermatozoa ;  and  in  the  third,  the  vesiculee  were  shrunk, 
empty,  and  quite  rudimentary  in  size.  So  that  these  three 
individuals  certainly  could  not  have  impregnated  their  own 
eggs ;  nevertheless,  within  the  shell  of  these  very  three,  there 
were  perfectly  developed  larvse :  I  am  led  to  conclude  from 
this  fact,  that  adjoining  specimens  in  a  perfect  condition  had, 
by  means  of  their  long  probosciformed  penis,  effected  Uie 
fecundation  of  their  imperfect  neighbours.  I  need  only 
further  add,  that  some  out  of  the  above  six  specimens,  with 
more  or  less  aborted  cirri  and  imperforate  male  organs, 
were  infested  by  a  peculiar  parasite,  allied  to  Bopynis,* 
and  that  these  specimens  did  not  contain  ova. 
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two  main  stages,  bat  with  many  transitional  intermediate 
grades  (answenng  to  the  successive  moults  in  the  first 
stage  of  ordinary  larvie),  before  they  passed  into  the  third 
or  pupal  stage.  And  the  first  two  stages  in  these  egg-iike 
larvs  of  Cryptophialus,  clearly  seem  to  correspond  with 
the  first  two  stages  in  ordinary  larvae ;  for  in  both  the 
diief  changes  are,  the  shortening  of  the  terminal  projection 
— the  increase  in  size  and  approximation  on  the  ventral 
surface  of  the  anterior  horns  or  cases  for  the  anteunse — and 
the  compression  of  the  whole  body.  In  all  members  of 
t^e  Tboracica,  the  metamorphosis  seems  to  njn  a  remarkably 
uniform  coiurse.  The  larva  in  the  first  stage  undergoes 
several  moults  and  slighter  changes — how  many  is  not 
known — before  arriving  at  its  second  main  stage,  which 
has  been  observed  only  in  one  single  instance ;  and  judging 
Irom  Cryptophialus,  this  second  stage  passes  abruptly  by 
one  moult  into  the  pupal  stage ;  and  this,  certainly,  passes 
abruptly  into  the  Cirripedial  or  mature  stage. 

Larva,  first  siage. — The  larvse  in  this  stage  are  known, 
amongst  the  Balanidae,  in  Balanus,  Fyrgoma,  Coronula, 
Platylepaa,  and  Chthamalus ;  and  these  genera  include  all 
the  principal  forms.  Amongst  the  Verrucidae  they  are 
known  in  its  one  genus.  Verruca.  Amongst  (he  Lepa- 
didae,  in  Scalpellum,  Ibla,  Alcippe,  Lepas,  Conchoderma, 
&c. ;  and  in  all  these  genera  the  larvee  present  no  im- 
portant difference — hardly  any  difference  which  could  be 
viewed  as  generic,  were  these  larvae  independent  animals, — as 
may  be  inferred,  chiefly,  from  Mr.C.  S.  Bate's  descriptions.* 
The  abstract  given  in  my  former  volume  was  not  accompa- 
nied by  any  illustrations,  and  I  have  consequently  here  given 
(PI.  20,  fig.  8),  a  view  of  the  larva,  in  the  first  stage  before 
moulting,  of  Scalpellum  vulgare  ■■  the  natatory  legs  ai'e  not 
drawn  with  accuracy,  only  the  relative  position  of  the  several 
oi^ns  having  been  carefully  attended  to.  1  have  also  had 
copied  from  Mr.  Bate's  memoir,  a  figure  of  the  larva  (PI.  29, 
(fig.  9)  of  Balanm  balanoidea,  in  its  first  stage,  before 
moulting,  with  its  ventral  surface  exhibited ;  and  another 
figure  (with  a  few  trifling  alterations  made  after  examining 

es),  1S51, 
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Bpecimens  most  kindly  sent  me  by  Mr.  Bate)  of  the  larva  of 
Chthamalm  atellatua  (fig.  10),  in  its  first  stage,  but  after 
moultwff  once.  It  should  be  observed  that  Mr.  Bate  has 
given  a  drawing  of  the  larva  of  this  latter  cirripede,  in  the 
first  stage,  before  moulting ;  and  it  does  not  differ  essentially 
from  that  just  referred  to  (tig.  9),  of  B,  balanoidea,  but  u 
rather  more  fully  developed.  These  drawings  suffice  to  show 
the  character  of  the  larvse  in  the  first  stage,  both  before  and 
after  the  first  moult,  and  even  after  the  second  moult, 
throughout  the  Order  of  Thoracica.  The  larvae  some- 
times undergo  their  first  moult  within  the  sack  of  thdr 
parent,  as  I  have  been  informed  by  Mr.  Bate,  and  as  I  have 
observed  in  Coronula. 

I  will  now  make  a  few  remarks  on  these  larvse  in  the 
first  stage,  before  and  after  the  first  moult,  supplemental  to 
tliose  in  my  former  volume.  Their  shape  is  oval,  and  the 
whole  dorsal  surface  is  evidently  covered  by  a  carapace.  It 
is  remarkable  that  the  body  exhibits  no  distinct  articula- 
tions; those  given  by  Goodsir*  being  certainly  erroneous. 
Commencing  at  the  anterior  extremity,  the  eye  varies  con- 
siderably in  the  state  of  its  development ;  in  Platylepas  de- 
coraia  it  is  nearly  circular,  and  in  most  of  the  specimeos 
very  distinct;  whereas  in  tlie  allied  Coronvla  balaHarit, 
before  the  first  moult,  it  is  veiy  imperfect,  but  afterwards 
square  and  of  considerable  size.  In  Balanus  elongatua,  in 
the  iniDiiiture  larviE  dissecled  out  of  the  egg,  the  cellular 
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wards ;  and  within  these  horns  I  distinctly  saw  an  articulated 
0^0.  These  horns  are  difficult  to  be  distinguished,  and 
probably  could  Dot  be  made  out  previously  to  the  first  moult, 
in  any  larva  of  less  size  than  that  of  Scalpellum  vulgare. 
But  after  the  first  moult,  Mr.  Bate  has  seen,  in  two  speciea 
of  Balanus,  in  Verruca  and  in  Chthamalus  (fig.  10,  h),  a  pair 
of  articulated  organs,  in  this  same  position,  evidently  now 
fonning  antennae,  and  directed  anteriorly,  and  free  from  any 
envelope.  It  is  somewhat  important,  as  we  shall  presently 
see,  to  bear  in  mind  that  these  antenna^  first  appear  within 
an  envelope  or  horn ;  and  that  I  detected  that  they  included 
an  articulated  organ,  before  I  had  heard  of  Mr.  Bate's  ob- 
servations. These  antenUEe,  from  their  small  size,  from  being 
seated  internally  with  respect  to  the  horns  containing  the 
other  pair  of  antennae,  and  ftvm  the  position  which  the  latter 
assume  io  the  later  stages  of  the  larva,  I  believe  to  be  the 
firat  or  anterior  pair.  Their  position  in  appearance  poste- 
riorly to  the  large  lateral  horns,  containing  the  second  pair 
of  antennae,  is  probably  due  to  the  anterior  cephalic  seg- 
ments having  been  driven  inwards,  tlie  truncated  outline 
of  the  front  of  the  head,  and  likewise,  probably,  the  position 
of  the  mouth  between  the  bases  of  the  natatory  legs  being 
thus  caused. 

In  this  same  larva  of  Scalpellum  vulgare,  within  the  great 
lateral  horns  just  alluded  to  (fig.S.c),  filiform  organs,  support- 
ing rows  of  spines,  could  be  distinguiBlied ;  and  these  appeared 
to  me  to  be  antennae.  These  horns  or  cases  resemble  in 
Btructure  the  smaller  pair  just  described ;  tliey  arise  from 
the  ventral  surface,  and  can  hardly,  therefore,  be  considered 
as  prolongations  of  the  carapace.  After  the  first  moult 
(fig.  10,  c)  they  are  seen  to  have  increased  much  in  length : 
in  some  cases  they  are  of  considerable  length  before  the  first 
moult,  as  in  Lepas :  in  the  Balanidie  they  seem  to  be  gene- 
rally shorter  than  in  the  Lepadidse ;  but  in  Balanus  elon- 
gaim  I  found  them  one  third  of  the  entire  length  of  the 
animal.  Whilst  within  the  egg,  these  horns  are  adpressed 
laterally  to  the  body,  and  so  point*  posteriorly  ;  afterwards 
they  project  rectangularly  from  the  sides,  or,  as  in  Scid- 
pellam  vulgare,  arc  directed  somewhat  anteriorly.  As  in 
the  larvae  tif  all  ordinary  Crustaceiins,  as  yet  known,  the  un- 
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tennse  are  amongst  the  earliest  developed  organs ;  and  as 
the  first  pair  of  natatory  legs  (PI.  29,  figs.  8 — 10,  e)  in 
these  Cirripedial  larvae,  might  so  very  naturally  be  thought 
to  be  antennEB  (as  has  been  remarked  to  me  by  Mr.  Sana), 
both  from  their  structure  and  from  their  position  a  little 
anteriorly  to  the  mouth,  I  am  well  aware  that  to  prove  my 
view  correct,  namely,  that  these  horns  are  the  second  pair 
of  antennae  in  process  of  formation,  it  is  not  sufficient  merely 
to  have  seen  organs  resembling  antennse  within  them ;  nor 
is  it  sufficient  to  advance  the  strictly  analt^cal  fact  of  the 
first-mentioned  pair  of  antennce,  which  in  Scalpellum  in- 
disputably appear  in  their  earliest  condition  within  an  en- 
velope or  horn.  Further  evidence  is  required,  and  this  is 
presented  in  Cryptophialus,  in  which  the  lateral  horns  of 
the  egg-like  larva,  in  its  first  stage  (PI.  24,  fig.  16),  can  be 
actuaJly  followed  step  by  Btep  until,  in  the  second  stage 
(fig.  17),  just  before  passing  into  the  pupa,  the  homa  are 
seen  to  have  become  larger  and  more  nearly  approximated 
to  each  other  on  the  ventral  surface ;  and  whilst  in  this  con- 
dition, I  several  times  dissected  out  the  prehensile  antenns 
of  the  future  pupa  with  every  character  perfectly  recogniaabU. 
Hence  I  cannot  doubt  that  in  the  larvae  of  Cinipedes  the 
law  of  development  is,  that  in  their  very  earliest  condition,  the 
small  first  pair  of  antennae  are  enclosed  in  cases ;  and  that 
the  lai^e  second  pair  remain  thus  enveloped  until  the  pupal 
stage.     This  conclusion,  we  shall  immediately  see,  is  in 
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Mr.  Bate's  observations,  to  have  the  power  of  movement. 
It  is  directed  posteriorly,  the  OBSophagus  extending  ante- 
riorlj;  both  these  dir^ions  being  the  same  as  in  the 
mature  drripede.  Certainly  during  these  early  stages  there 
are  no  jaws  or  gnathites ;  but  the  mai^n,  answering  to  the 
labrura,  is  ftiniisbed  with  some  short,  thick,  sharp  spines. 
Mid  with  hairs.  In  ScalpeUum  vvlgare  the  orifice  of  the 
cesophagus  seems  to  lie  rather  beneath  the  upper  prominent 
spinose  edge,  which,  as  just  remarked,  probably  answers 
to  the  labnim ;  but  this  is  one  of  the  species  in  which  the 
probosdformed  mouth,  at  least  before  the  first  moult,  is  not 
much  developed. 

"We  come,  now,  to  the  three  pairs  of  natatory  legs :  the 
first  (PI.  39,  figs.  8 — 10,  e)  has  throughout  the  order  only 
one  ramus,  whereas  the  two  succeeding  pairs  (/,_^}  are 
biramous.  I  must  here  remark  that  the  straight  and  strong, 
and  the  curved  plumose  spines,  with  which  these  limbs, 
after  the  first  moult,  becouie  furnished,  now  appear  to  me 
as  more  probably  prehensile,  rather  than  masticatory  as  I 
imagined  in  my  former  volume.  That  these  spines  are 
important  organs  to  ihe  Iiirvse  I  do  not  doubt.  With 
regard  to  the  homologies  of  these  three  pairs  of  limbs,  my 
first  impression  was  that  they  were  the  mandibles  and 
the  two  pairs  of  maxillse  in  their  earliest  condition  ;  but  I 
consider  this  view  as  quite  untenable,  for  several  reasons ; 
viz.,  the  wide  interval  between  their  bases  and  the  mouth 
itself, — the  somewhat  variable  position  of  the  mouth  with 
respect  to  the  legs, — and  the  position  which  the  latter 
occupy  in  the  second  larval  stage.*  A  far  more  tenable 
view  is  that  these  three  pairs  of  legs  are  the  three  pairs  of 
maxillipeds,  in  their  earliest  condition,  in  accordance  with 
the  view  of  M.  Jolyt  on  the  nature  of  the  three  very  similar 
pairs  of  natatory  legs  in  the  larva  of  Caridina,  a  macrourous 
Crustacean.     But,  in  Cirripedes,  the  three  pairs  of  natatory 

*  Hr.  Dana,  tDOreover,  bas  lemarked,  ('Crustacea:  United  States  £xplorin|; 
Eipedition,'  p.  136C},  "  that  he  knows  of  no  instaace  of  a  mandible  becoming  so 
CoiDpletelj  a  leg,  ai  to  lose  wliollj  the  mandibular  function  even  of  ita  basal 
portion." 

t  'Annales  dee  Science*  Naturellea,"  2d  Bcries.  torn,  lii,  1813,  p.  34. 
U.  Jolj'a  obserratious  were  made  on  the  Caridiiw.  I  owe  to  Ihe  great  kind- 
MM  of  Ur.  C.  Spence  Bate,  an  cxntnumtioii  of  wine  brvn  of  the  ulied  ^iu!> 
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1egs>  in  the  larva  in  the  iirst  st^,  are  apparentlj  the  very 
same  as  the  first  three  pairs,  in  the  larva  in  the  second 
stage,  and  in  the  pupa.  And  in  the  pupa  the  first  tiiree 
pairs,  which  certainly  correspond  with  the  first  three  pain 
of  cirri  in  the  mature  animal,  seem  to  me,  for  reasons  pre- 
sently to  be  assigned,  to  be  the  second,  third,  and  fouitk 
thoracic  limbs.  Hence  I  am  led  to  the  conclusion  that 
the  first  pair  of  legs  in  the  larva  in  the  first  stage,  are 
homologicaily  the  second  thoracic  (answering  to  the  third 
pair  of  maxitlipeds  in  the  higher  Crustaceans),  and  that  the 
two  succeeding  pairs  are  the  third  and  fourth  thoracic  limbs; 
to  be  succeeded,  in  the  pupal  stage,  by  the  fifth,  siith,  and 
seventh  thoracic  appendages. 

Lastly,  behind  the  natatory  legs,  on  the  ventral  surface, 
(Fl.  29,  figs.  8,  9,  i),  the  body  is  much  produced,  and  ter* 
minates  in  a  homy  fork,which,  after  the  first  moult  (fig.  1 0, 0, 
becomes  much  elongated.  Anteriorly  to  this  fork,  on  the 
ventral  surface,  there  is  another  fork  (/),  and  again  above 
this  I  could  distinguish,  in  Chthamalua  atellabta,  after  the 
first  moult,  another  fork  [m),  or  at  least  a  pair  of  short  thick 
spines.  From  the  structure  of  the  forked  abdomen  in  the 
known  larvae  of  the  Fodophthalmia,  I  presume  that  this 
portion  of  the  body  is  the  abdomen  of  the  young  Cirripcde, 
but  it  is  not  at  all  plainly  articulated.  After  the  first  moult, 
the  posterior  end  of  the  carapace  {h),  which  is  always  pointed, 
becomes  much  elongated  and  serrated  on  both  sides  ;*  r&- 
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Zoea,  or  larva  of  certain  Podophthalmia.  Situated  under 
this  posterior  prolongation  of  the  carapace,  there  is  a  swelling 
(n,  with  long  hairs  on  both  sides),  which  apparently  lies  on 
the  dorsal  surface  of  the  spinose  and  forked  abdomen; 
here/ when  the  larva  is  compressed,  the  cellular  and  oily 
oontents  of  the  body  burst  forth ;  and  I  suspect  that  this 
swelling  is  the  anus,  for  it  is  known  from  the  researches 
of  Rathke,^  that  the  anus  in  the  higher  Crustaceans  opens 
during  the  earhest  periods  dorsally. 

Zarva,  second  stage, — I  have  given,  from  Burmeister,t 
a  lateral  view  (PI.  30,  fig.  1)  of  the  one  single  specimen,  ever 
observed  of  a  larva  in  this  stage,  belonging,  as  is  supposed,  to 
the  genus  Lepas.  The  carapace  has  now  greatly  altered  its 
character.  The  two  fleshy  projections,  as  so  called  by  Bur- 
meister,  by  which  the  larva  adhered  to  the  sea-weed,  were 
supposed  by  this  author  to  include  the  great  prehensile  an- 
tennae of  the  pupa ;  from  my  observations,  already  alluded 
to,  on  the  two  projections  (PI.  24,  fig.  17)  in  the  closely  ana- 
logous egg-like  larva,  in  the  second  stage,  of  Cryptophialus, 
by  which  it  also  adheres,  I  have  not  the  least  doubt  that  this 
is  the  case.  The  small,  internal,  and  anterior  pairs  of  an- 
tennae, are,  as  it  would  appear,  now  aborted.  The  eye,  accord- 
ing to  Burmeister,  has  commenced  becoming  double;  but  the 
two  approximate  eyes  are  not  as  yet  compound.  The  mouth 
is  probosciformed  {m)^  and  does  not  differ  much  from  its 
condition  in  the  first  stage ;  no  gnathites  were  observed  by 
Burmeister,  and  they  could  not  be  expected  to  be  present, 
for  they  are  not  foiind  even  in  the  pupa.  The  mouth,  which 
in  the  larva  in  the  first  stage  differs  in  different  genera,  in 
being  more  or  less  advanced  forward,  here  stands  some  way 
anteriorly  to  the  natatory  legs,  as  in  the  pupal  condition. 
The  first  pair  of  legs  is  uniramous,  and  the  two  other  pairs 
biramous ;  this  fact,  together  with  the  number  of  the  legs 
in  this  second  stage  being  still  three,  and  their  structure  being 
not  very  different,  leaves  little  doubt  on  my  mind  that  we 
here  have  the  same  three  pairs  as  during  the  first  stage. 
The  abdomen  has  become  much  shortened,  but  still  space 
is  left  for  the  development,  in  the  pupa,  of  the  three  pos- 

•  '  Annales  des  Scienc.  Nat.,*  torn,  xx,  p.  451. 

t  'Beitrage  zur  Naturgesobiclile  der  Kaiikeiifiisscr/  tab.  1,  figs.  3,  4. 
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terior  pairs  of  legs.  I  may  bere  remark  that  in  the  papa  tlu 
anterior  natatory  legs  have  become,  like  the  others,  biramoiu ; 
but  yet,  as  it  were  for  the  purpose  of  showing  their  meta- 
morphosis from  the  uniramous  legs  of  the  earlier  stages, 
they  have  their  bristles  arranged  rather  differently  from 
those  on  the  succeeding  five  pairs  of  legs. 

Zarva  in  the  third  or  pupal  stage. — I  have  given  a  latwal 
view  of  the  pupa  of  Lepca  atatralis  (Fl.  30,  fig.  2),  illus- 
trative of  the  description  in  my  former  volume :  the  spe- 
cimen is  drawn  as  if  transparent,  and  it  was  to  a  certain 
extent  thus  rendered  by  boiling  in  caustic  potash.  A 
sketch  of  the  position  of  the  young  Cirripede  within  the 
pupa,  was  made  by  the  camera.  At  first  the  drawing  will 
perhaps  hardly  be  comprehended  -.  the  darker  shaded  por- 
tion to  the  left  of  the  letter  {b)  shows  the  extent  of  the 
sack,  with  the  included  thorax  and  natatory  legs  of  the 
pnpa :  to  the  right  of  the  same  letter,  if  we  do  not  coo- 
sider  the  young  included  Cirripede,  the  only  orgaua  dia- 
tinguishable  in  the  mass  of  cellular  and  oily  matter,  are  the 
alimentary  canal,  the  cement-glands  (/),  i.e.  the  incipient 
ovaria,  and  the  cement-ducts  {t')  which  enter  the  antennss. 
A  view  is  also  given  (fig.  4)  of  the  ventral  surface  of  the 
pupa ;  and  k  transverse  section  (fig.  7}  of  the  carapace,  taken 
close  to  the  eye-apodemes.  On  comparison  with  the  larva 
ill  the  second  stage,  the  changes  in  external  appearance  and 
structure  are  not  veiy  gri;at ;  tlit;  prehensile  antenna  are 
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•ture  of  which  I  apprehend  no  objection  will  be  raised. 
n  two  out  of  the  three  orders  into  which  Cirripedes  may 
e  divided,  the  mouth  is  succeeded,  in  the  adult  animal,  by 
leveD  most  distinct  segments  ;  of  which  the  first  (i.  e.  the 
eventh  cephalic)  differs  from  the  succeeding  seven  thoracic 
^ments ;  and  these  seven  again  differ  from  the  three  ah- 
ominal  and  terminal  segments.  Hence  it  must  be  ad- 
litted  that,  as  far  as  the  cephalo-thorax.  of  the  archetype 
!irripede  is  concerned,  it  consists,  like  that  of  the  archetype 
!rustacean,  of  fourteen  segments,  of  which  eight  succeed  the 
Tst-named  six  that  form  the  mouth  and  front  of  the  head  ; 
od  JtM.,  with  the  three  abdominal  segments,  there  are  alto- 
ether  seventeen  segments.  In  the  order  Thoracica,  however, 
rhich  includes  all  common  Cirripedes,  both  in  the  pupa  and 
1  the  mature  animal,  only  six  thoracic  segments  with  their 
ppendages,  succeed  the  mouth,  two  having  been  lost;  and 
be  question  arises  which  are  these  two,  whether  the  seventh 
nd  eighth,  or  the  thirteenth  and  fourteenth  (j.  e.  the  two  ter- 
iinal  thoracic)  segments;  for  there  is  no  reason  to  suspect  any 
thee  segments  of  havuig  disappetired.  In  my  former  volume, 
icferred,  without  sufHciently  entering  into  ray  reasons,  that 
:  was  the  seventh  and  eighth,  i.  e.  the  last  cephalic  and  lirst 
iioracic  segments,  which  had  disappeared ;  but  I  now  find 
iiat  Mr.  Dana*  believes  tliat,  in  ordinary  Crustaceans,  the 
bortion  of  the  segments  with  their  appendages  almost 
Iways  takes  place  at  the  posterior  end  of  the  ceplialo- 
horax.  Nevertheless,  after  due  deliberation  and  fresh  exa- 
ainatiou  of  the  pupa,  I  must  retain  my  former  opinion, 
hat  it  is  the  last  cephalic  and  first  thoracic  segments  which 
lave  either  coalesced  with  the  others,  or  wholly  disappeared, 
n  the  pupa,  the  mouth,  although  functionless,  has  its  place 
Qost  plainly  marked  by  being  slightly  prominent,  and  by 
he  presence  of  a  sort  of  lahnim  and  of  a  shrivelled  oeso- 
thagus,  round  which  latter  the  gnatliites  and  the  new  ceso- 
ihagus  of  the  future  young  cirripede  are  in  process  of 
brmation.  Now  between  the  mouth  of  the  pupa  and  the 
iret  pair  of  natatory  legs,  there  is  a  space  of  membrane, 
squalling,  when  stretched  out,  the  three  succeeding  thoracic 
legments  in  length  and  breadth :  this  interspace,  I  conceive, 

*  *  Crastacea ;  Uuited  States  Exploring  Eipeditiou,'  p.  S3. 
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must  have  some  bomological  signification ;  here  tlien  ve 
have  at  least  an  appearance  of  the  abortion  of  appendages; 
whereas,  at  the  posterior  end  of  the  cephalo-thorax,  no  sudl 
appearance  is  presented.  Moreover  this  interspace  of  lueni- 
brane  is  divided  nearly  in  the  middle  by  a  most  conspicuous 
fold,  which,  on  the  view  here  adopted,  would  mark  toe  sepa- 
ration of  the  seventh  (cephalic]  from  the  eighth  (thoracic) 
segment ;  and  the  interspace  and  fold  are  thus  simply  ex- 
plained.  Lastly,  I  have  shown,  in  the  Introduction  (p.  18), 
that  the  first  and  five  succeeding  pairs  of  cirri  of  the  mature 
Cirnpede  present  certain  small,  but  significant,  resemblances 
in  structure  and  in  the  origin  of  their  nerves,  with  the  outer 
pair  of  maxillipeds  and  with  the  five  pairs  of  ambulatoir 
legs  in  the  Fodophthalmia ;  which  resemblances  are  all 
futile,  if  the  cirri  belong  to  the  7th,  8th,  9tb,  10th,  11th, 
and  12th  segments  of  the  cephalo-thorax,  or  those  imme- 
diately succeeding  the  mouth  ;  but  are  full  of  meaning,  if 
the  six  pairs  of  cirri  belong,  as  I  believe,  to  the  9th,  lOth* 
11th,  12th,  13th,  and  14th  segments,  or  the  six  posterior 
segments  of  the  cephalo-thorax. 

Before  commencing  on  details,  I  may  premise  that  I  have 
examined  tlie  pupa  of  Lepas  australia,  pectinata,  fatd- 
cularis,  and  a»ati/cra,  of  Conc/ioderiiia  virgata,  partially  of 
Dickelaapts  Warwickii,  of  Ibla  quadrivalvis,  and  of  Alcippe 
lamp^ ;  and  in  the  Balanid^e,  of  Balanus  balanoides  and 
Hameri.     In  the  pupae  of  all  these  genera  there  is  a  most 
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be  colour  of  tbis  species  when  alive  was  blue  :*  in  L./asci- 
ularia  the  surface  is  punctured :  in  L.  pectinaia  it  is 
narked  with  curious  points  of  various  shapes,  often  star- 
haped,  in  parts  reticulated,  and  confluent  along  the  dorsal 
uai^in,  and  in  parts  lined :  in  B.  balanoides  it  is  very 
ihflcureiy  punctured,  and  in  B.  Hameri  the  punctures  pass 
nto  lines.  The  whole  of  what  is  externaUy  visible  consists 
»f  the  carapace,  for  this  is  produced  not  only  backwards,  so 
IB  to  enclose  the  thorax  and  abdomen  with  their  appendages, 
nit  also  forwards,  so  as  to  overhang  the  whole  front  of  the 
inimal ;  and  the  prehensile  antennas,  in  Lepas,  Ibla,  Bala- 
itis,  and  probably  in  all  the  genera,  can  be  retracted  within 
ts  lower  edge.  The  protection  afforded  by  the  carapace  to 
.be  antennte  is  aided  by  two  crests  (PI.  30,  fig.  7,  c)  parallel 

0  this  lower  edge.  The  whole  stenial  surface  is  very  narrow 
^fig.  4),  and  is  Ukewise  protected  by  the  campace ;  that  i.'^, 
*ben  the  two  sides  are  drawn  together  by  the  adductor 
nuscle.  The  shell,  however,  when  thus  drawn  together, 
i;apes  a  little  at  the  two  ends,  at  least  in  the  case  of  Lepan 
lusiredia.  The  adductor  muscle,  if  introduced  in  flg.  4, 
rould  have  crossed  close  anteriorly  to  the  basal  margin  of 
lie  mouth ;  and  in  tig.  2,  its  end  on  the  near  side  would 
lave  been  attached  under  the  dark  cseca,  which  enter  the 
ipper  end  of  the  stomach.  The  adductor  is  shaped  almost 
ike  an  hour-glass,  and  so  differs  from  this  muscle  in  the 
nature  Lepas,  in  which  it  is  of  the  same  thickness  through- 
>ut.  I  may  here  add  that  the  pupa  of  Lepas  amtralis  could 
iwim  very  rapidly,  and  often  on  one  side  in  a  circle ;  it  could 
»alk  by  the  aid  of  its  antennae,  but  often  fell  over;  being 
thus  locomotive,  and,  as  we  shall  immediately  see,  well  pro- 
vided with  senses,  it  cannot  be  considered  as  very  lowly 
o^nised. 

Acoustic  Organs. — Commencing  at  the  anterior  end,  two 
fflnall  elongated  orifices,  siSsth  of  an  inch  in  diameter, 
(e,  fig.  4,  PI.  30),  may  be  seen  ;  these  lead,  as  described  in 
my  former  volume,  into  a  sack,  with  a  bag  suspended  in  it, 
»hich  is  provided  with  a  large  nerve,  and  which  I  believe 

*  1  took  this  species  aJive  in  tlie  Southern  Atlantic  Ocean ;  and,  mistnking  it 
Man  iodependeat  Crustacean,  was  mucli  perple;[ed  vhere  to  class  it.  I  hul 
**niwAed  these  Bpecimens  irhcn  publisiiing  m;  (ormer  Tolume. 
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to  be  the  acoustic  vesicle.  These  orifices  occur  in  the 
carapace,  either  in  the  same  position,  or  a  httle  more  poete- 
riorly,  in  the  pupse  of  all  Cirripedes.  In  Balaniu  ialanoides 
they  are  minute,  being  only  ^^^th  in  diameter,  but  an 
surrounded  with  a  border:  in  Conchodenna  virgata  they 
ore  also  Burrounded  by  a  border:  in  Lepas  pectinata, 
the  orifices  are  cn^th  of  an  inch  in  diameter,  and  are  veiy 
singular  from  being  seated  on  rounded  prominences, 
causing  the  carapace  to  have  two  short,  blunt  horns  in 
front.  In  L''pa8  australis,  and  I  believe  iu  the  other 
species,  the  corium  round  the  acoustic  orifices  is  darkly 
coloured ;  and  these  coloured  marks  can  be  distinguished  for 
some  little  time  on  the  peduncle  of  the  young  Cirriped^ 
after  the  metamorphosis,  and  after  the  entire  oi^an,  togetbcar 
with  the  whole  pupal  carapace  and  eyes,  has  been  moulted. 
Knowing  the  connection  in  the  higher  Crustacea,  of  the 
acoustic  organs  and  the  antennae,  and  seeing  the  very 
backward  position  (figs.  2  and  4)  of  the  one  great  pair  of 
antennae,  I  have  always  imagined  that  these  orifices  probably 
marked  the  normal  position  of  the  anterior  pair  of  antennee, 
which,  since  the  earlier  larval  stages,  have  disappeared. 
And  I  now  findt^  that  Schudlcr  affirms,  that  in  most,  if  not 
in  all  Daphnidfe,  there  is  a  black  spot  in  front  of  the  eye, 
which  is  connected  with  an  opening  in  the  basal  portion 
of  the  anterior  antenna;,  and  he  concludes  that  it  is  an  o^^ 
of  hearing. 
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3^ments  of  the  antennae.  The  second  or  main  segment 
(fonnerly  called  by  me  the  basal  segment)  has  in  some 
species  an  upper  portion  of  the  membrane  of  which  it 
is  composed,  next  to  the  body,  excessively  thin,  and 
separated  from  the  rest  of  the  membrane  composing  the 
segment,  by  an  obUque  line  (fig.  8,  o),  which  I  mistook  for 
its  articulation  with  the  body.*  We  then  come  to  the 
disc  or  third  segment ;  and  lastly  to  the  fourth,  or  ultimate 
segment.  This  ultimate  segment,  generally,  has  its  external 
comer  projecting  up,  as  a  step ;  and  this  sometimes,  as  in 
Dichelaspis  Warwickii,  gives  the  appearance  of  its  con- 
sisting of  two  segments ;  but  a  careful  examination  of  this 
part  in  Ibla,  in  which  the  step-like  structure  is  carried  to 
an  extreme,  makes  me  believe  that  there  is  only  one 
segment.t  The  prehensile  antennae,  therefore,  like  the 
natatory  legs,  are  formed  of  four  consecutive  segments,  of 
which  the  basal  segments  give  rise  to  the  singular  apodemes, 
presently  to  be  noticed  (fig.  7),  that  carry  the  great  com- 
pound eyes.  This  basd  segment,  in  all  Cirripedes,  is 
moulted  with  the  eyes,  the  three  other  segments  invariably 
remaining  cemented  to  the  surface  of  attachment. 

In  the  Southern  Atlantic  I  took  some  specimens  of  the 
pupa  of  Zepas  amfralis,  not  yet  attached,  and  therefore 
with  the  muscles  of  the  antennae,  not  having  sulBfered  any  of 
that  absorption,  which  they  undergo,  as  soon  as  the  pupa  is 
permanently  cemented  to  some  floating  object.  In  my 
former  volume  I  noticed  a  pair  of  strong  muscles,  attached 
to  the  tips  of  the  middle  forks  (PL  30,  fig.  7)  of  the  apodemes, 
and  I  now  find  two  pairs  attached  to  the  bases  of  the  two 
outer  forks,  and  directed  dorso-anteriorly ;  and  two  other 

of  Lepas,  probably  Z.  amtralU.'  I  believe  this  author  was  the  first  who  made 
out  the  structure  of  tlie  abdomen  of  the  pupa. 

*  In  the  table  of  measurements  of  the  antennae  of  the  several  p^cnera  and 
species  of  the  Lepadidae  (p.  2S6)  of  my  former  volume,  the  articulation,  called 
by  me  basal,  I  now  know  to  be  really  the  articulation  between  the  basal  and 
second  segment.  In  the  fourth  column,  headed  "  Length  from  end  of  the  disc 
to  the  inner  margin  of  the  basal  articulation,"  the  term  inner  margin  really  applies 
to  the  oblique  curved  line  separating  the  thin  and  scarcely  visible  nieniuraue 
from  the  thicker  membrane  of  that  segment.  These  corrections  do  not  in  the 
least  affect  the  object  for  which  the  table  was  given. 

t  In  a  sketch,  sent  me  by  Mr.  Dana,  of  tiiis  organ  in  the  pupa  of  a  Lcpas 
from  the  Antarctic  Ocean,  I  observe  that  he  divides  my  ultimate  segment 
into  two  segments. 


pairs,  also  attached  to  their  basefi,  but  directed  dorso-pOB- 
teriorly,  so  that  altogether  there  are  five  pairs  of  moscles 
attached  to  the  apodemes;  their  chief  function,  I  should 
think,  was  to  draw  the  antenna:  posteriorly  and  upwards 
within  the  carapace ;  but  as  the  apodemes  cannot  be  moved 
without  the  great  compound  eyes  being  likewise  moved, 
the  muscles  probably  serve  a  double  purpose.  Wheu  the 
pupae  were  alive,  I  noticed  that  their  eyes  were  constantly 
kept  ill  a  state  of  vibratory  movement.  Flexor  and  ex- 
tensor muscles  are  attached  at  one  end  to  the  posterior 
margin  of  the  basal  segment,  and  at  the  other  end  to  the 
second  or  main  segment;  other  powerful  muscles  attached 
to  this  latter  segment,  are  prolonged  by  ligaments  into  the 
disc.  In  Ciyptophialus  I  observed  that  the  disc-segment 
had  a  movement  almost  like  that  of  the  wrist.  Whether 
any  muscles  enter  the  small  terminal  segment,  I  know  not. 
The  drawing  in  Fl.  30,  fig.  8,  of  part  of  the  second  segment, 
of  the  third  or  disc  segment,  and  of  the  fourth  or  ultimate 
segment,  in  Lepaa  ausiralis,  is,  I  think,  very  accurate.  Tbe 
second  segment  articulates  on  the  upper  or  dorsal  surface 
of  the  disc,  and  has  the  articulation  on  one  side  constricted 
and  formed  of  thin  and  flexible  membrane ;  the  little  ter- 
minal segment,  which  is  turned  outwards  at  right  angles, 
also,  articulates  on  tbe  disc.  That  the  disc  forms  a  true 
segment  is  shown  clearly  in  Cryptophialus  (PI.  24,  fig,  18), 
where  the  articulation  with  the  second  segment  is  not  in 
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point,  but  here  lost  them.  From  this  same  obscure  cen- 
tnl  part  of  the  disc,  in  most,  if  not  in  all  species  of  the 
Lepadidse,  spokes  radiate,  which  sometimes  are  branched, 
and  are  not  regular,  not  always  even  resembling  each  other 
on  the  opposite  sides  of  the  same  individual.  Round  the 
proper  membranous  border  of  the  disc,  a  second  one  may  be 
observed  (fig.  8,jd),  which  differs  in  shape  and  extent  in 
different  specimens :  under  favorable  circumstances,  and 
very  high  powers,  it  may  be  seen  to  have  a  reticulated 
structure,  and  to  be  of  a  very  pale  brown  colour ;  towards 
the  exteriot  margin,  the  reticulations  become  finer,  and  are 
blended  together  and  lost ;  on  the  inner  margin,  the  sub- 
stance forming  this  membrane  may  be  seen  to  come  out  of 
the  spokes.  This  substance  is  the  cement,  which  has  the 
power  of  adhering  to  whatever  substance  it  grows  against ; 
and  thus  the  disc  of  each  antenna  becomes  cemented  down, 
and  soon  both  the  antennae  are  surrounded  by  a  common 
border  of  cement,  which  gradually  increases,  after  the  meta- 
morphosis, in  extent.  Occasionally  the  cement  forms  little 
projections,  like  short  spines,  on  the  edges  opposite  to  the 
orifices  of  the  spokes. 

The  small  terminal  segment  usually  bears  on  its  truncated 
extremity  six  spines,  some  of  which  are  occasionally  hooked ; 
in  Scalpellum,  two  spines,  rather  longer  than  the  others,  are 
borne  on  a  step  some  way  down  on  the  inner  side  of  this  seg- 
ment; but  in  Lepas,  two  spines  (fig.  8),  very  much  longer 
than  the  others,  arise  from  the  outer  corner  of  the  extremity. 
These  two  are  very  different  from  the  other  four  borne  by 
this  segment,  or  indeed  any  other  spines  on  the  body;  for 
they  are  quite  flexible,  and  are  furnished  with  a  double  row 
of  very  long,  straight,  excessively  fine  hairs,  which  seem  to  be 
articulated  on  them — the  whole  presenting  a  very  beautiful 
appearance.  These  spines  are  of  considerable  length,  and  in 
ConcAoderma  virgaia  they  even  equal  in  length  the  whole 
antenna.  I  can  hardly  doubt  that  these  beautiful,  plumose, 
flexible  spines,  into  the  thick  bases  of  which  the  coloured 
coriuni  could  sometimes  be  seen  to  enter,  serve  as  feelers. 
Owing  to  the  facts  immediately  to  be  mentioned,  I  erro- 
neously stated,  in  my  former  volume,  that  there  were  three 
long  spines. 
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In  three  species  of  Lepaa,  in  Dic/ielagpis  WarwicHi,  and 
in  Scalpellnm  Peronii,  after  having  torn  the  lately-cemented 
anteniiBR  from  the  surface  of  attachment,  I  observed  pro- 
ceeding from  the  end  of  the  terminal  segment,  from  be- 
tween the  above  two  groups  of  spines,  what  appeared  to  be 
a  long  narrow  ribbon  with  its  end  torn  off;  and  which, 
in  the  case  of  Lepas  australis,  I  fancied  was  one  of  the 
plumose,  long,  flexible  spines  ripped  o])en.  But  now  that 
I  have  examined  some  of  the  pupse  of  this  species  before 
their  attachment,  I  find  (as  represented  in  PI.  30,  fig.  8,  if) 
a  flattened  tube,  ending  in  a  blunt  point,  and  having  a 
peculiar  ringed  structure.  I  have  noticed  similar  appendages 
to  the  antennae  of  specimens  just  attached  of  Lepas  anati/era. 
In  the  Bichelaspis  and  the  Scalpellum,  the  tube  was  veiy 
long,  and  seemed,  from  its  torn  appearance,  to  have  been 
firmly  attached  to  the  supporting  surface.  Id  both  these 
cases,  the  tube  came  out  from  within  another  slightly 
larger  tube,  which  had  been  broken  off  close  to  the  ex- 
tremity of  the  terminal  segment  of  the  antenna.  In  the 
case  of  the  Lepas  anati/era,  the  tube  expanded  a  little  after 
leaving  the  antenna.  In  the  Dichelaspis,  it  had  exactly  the 
same  diameter  as  the  cement-duct,  which  could  be  clearly 
distinguished  within  the  two  lower  segments.  From  these 
several  facts,  and  from  the  peculiar  appearance  of  the  tube 
itself,  I  believe  it  to  be  a  tube  of  cement-tissue  which  thus, 
sometimes  even  Ijefore  the  i>nua  is  attiiclicd.  ipdeDendentlv 
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suiprising  that  the  disc  should  have  been  edged  with  cement, 
ana  that  a  tube,  similarly  formed,  should  have  grown  out 
of  the  ultimate  segment:  it  shows,  I  presume,  that  the 
cement-tissue  will  grow  out,  whether  or  no  the  pupa  has 
succeeded  in  finding  a  proper  object  for  attachment.  Lastly, 
I  have  felt  some  surprise,  in  two  or  three  instances  in  ob- 
serving some  dark  purple  pigment-cells,  like  those  in  the 
corium,  within  the  terminal  tube  of  cement ;  and  likewise 
within  the  spokes  of  cement  in  the  disc ;  this  is  the  only  fact 
which  causes  me  the  least  doubt,  whether  I  have  rightly  de- 
termined the  nature  of  the  terminal  tube,  as  wholly  formed  of 
cement  tissue;  or  whether  it  may  not  be  covered  by  an  outer 
int^ument,  itself  lined  by  true  corium,  coloured  purple. 

Finally,  I  may  add,  that,  excepting  in  small  details,  the 
prehensile  antennae  present  no  difference  throughout  the 
Order :  I  have  minutely  examined  them  in  several  genera  of 
the  Lepadidae ;  and  in  the  Balanidae,  I  have  seen  them  in  Co- 
ronula,  and  in  several  species  of  Balanus.  In  B.  balanoidea 
I  have  examined  them  carefully;  they  are  smaller  and  thicker 
than  in  Lepas,  with  the  second  or  main  segment  bowed 
outwards,  carrying  its  usual  single  spine ;  with  the  disc 
excised  on  its  inner  margin  and  apparently  without  the 
spoke-like  vessels  for  the  cement;  and  with  the  ultimate 
segment  proportionably  longer,  and  carrying,  I  believe,  six 
spines,  of  which  two  appeared  to  be  longer  and  more 
flexible  than  the  other  four  shorter  and  somewhat  hooked 
spines.  In  Coronula  balcenaris,  also,  the  terminal  segment 
is,  proportionably  to  the  others,  of  large  size.  Not  only 
throughout  the  order,  but  throughout  the  whole  Class,  the 
antennae  are  singularly  uniform  in  structure,  as  will  be  seen, 
when  the  last  two  orders  are  described. 

Eyes. — These  present  no  difference,  except  in  size, 
throughout  the  class ;  and  have  been  sufficiently  described 
in  my  former  volume.  The  true  basal  segments  of  the  an- 
tennae (incorrectly  designated  formerly  as  sternal  plates  or 
segments)  are  separated  from  each  other  by  a  deep  fold ; 
and  are  separated  from  the  edges  of  the  carapace  on  each 
side  by  a  crest  and  slight  fold  (PI.  30,  fig.  7,c;  and  4) ; 
these  folds  and  crests  die  out  posteriorly,  and  disappear. 
The  hinder,   rounded  margins  of  the  basal  segments  arc 


inflected  inwards,  and  tbeir  corners  are  produced  far  up  into 
the  body,  thus  forming  the  curious  UU-like  apodemes. 
These  apodemes  exist  tbroughout  the  whole  class;  and  the 
outer  arms  always  carry  the  great  compound  eyes.  I 
noticed,  in  Jjepas  pectinata,  that  the  two  middle  arms  an 
proportionably  longer  than  in  X.  auatralis.  Owing  to  llie 
presence  of  these  apodemes,  and  to  certain  coloured  marks 
on  the  adjoining  corium,  the  eyes,  though  inclosed  fairiy 
within  the  carapace,  yet  deceptively  appear  pedunculated, 
so  that  even  J.  Vaughan  Thompson  was  thus  deceived. 
I  have  already  described  the  several  muscles  attached  to  these 
apodemes,  and  the  constant  vibratory  movement  of  the  eyes. 
Whilst  the  pupa  remains  a  freely  swimming  animal,  the 
eyes  are  included,  not  only  within  the  shell  or  carapace,  but 
(as  would  naturally  happen)  within  the  corium  or  true  skin 
lining  the  carapace ;  but  after  the  pupa  has  become  attached, 
preparatory  to  its  final  metamorphosis  (iu  the  state  repre- 
sented at  Fl.  30,  fig.  %.),  not  only  are  the  muscles,  as  bcdTore 
remarked,  which  are  attaclied  to  the  apodemes,  absorbed, 
but  so  is  the  corium  investing  the  apodemes  and  the  imme- 
diately adjoining  parts  of  the  carapace.  Hence  it  comes 
that  the  new  corium  of  the  young  Cirripede  within,  is  fomaed 
in  a  deep  transverse  fold  across  the  whole  lower  half  of  the 
animal,  and  the  apodemes  with  the  eyes  are  thus,  as  it  were, 
rejected  from  within  the  corium,  though  still  remaining 
within  the  carapace.     Consequently  in  this  final  stage,  the 
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become  compound,  of  great  size,  and  are  attached  to  the 
apodemes  of  the  antennae :  in  the  mature  and  fourth  stage, 
they  have  moved  someway  posteriorly,  and  again  have  be- 
come simple,  of  minute  size,  and  are  either  confluent,  as  in 
the  Lepadidae,  or  tolerably  far  apart,  as  in  the  Balanidae.  It 
must  not  be  supposed  that  the  eye  of  the  mature  Cirripede 
18  metamorphosed  from  the  eye  of  the  pupa,  for  such  is  not 
the  case :  the  new  eyes  and  old  eyes  being  formed  someway 
apart,  and  frequently  both  can  be  seen  within  the  pupa  (as 
in  Alcippe,  PL  23,  fig.  16)  at  the  same  time.  It  is  scarcely 
possible  that  the  eye  of  the  larva  in  the  first  stage,  can  be 
changed  into  the  double  eyes  of  the  second  stage ;  though 
these  latter  may  possible  be  multiplied  into  the  eyes  of  the 
pupa,  as  both  continue  to  occupy  nearly  the  same  position.  * 
MoutA,  thoTdx^  limbs,  abdomen. — I  have  nothing  to  add 
regarding  the  mouth,  except  to  confirm  my  former  account ; 
viz.,  that  it  is  functionless,  consisting  merely  of  crests, 
which  project  inwardly  between  the  gnathites  of  the  young 
Cirripede,  and  of  a  shrivelled  closed  tube  representing  the 
oesophagus.  In  fact  the  mouth  is  a  model  of  the  outside 
of  the  mouth  of  the  young  Cirripede.  I  may  remark  that 
some  little  way  beneath  the  membrane  answering  to  the 
labrum,  a  pair  of  ligamentous  apodemes,  the  use  of  which  I 
do  not  know,  slightly  penetrate  the  body.  The  degree  of 
prominence  of  the  mouth  varies,  but  it  is  far  less  than  in  the 
mature  animal.  On  the  Umbs  I  have  nothing  particular  to 
add :  the  drawing  of  the  first  pair  of  legs  (PI.  30,  fig.  5)  is, 
I  think,  very  accurate :  I  observed  all  the  spines  here  figured, 
on  the  corresponding  leg  of  the  pupa  of  Balanus  Humeri. 
The  five  posterior  pairs  of  leg§  differ  only  in  the  outer 
ramus  having  five  plumose  spines,  instead  of  four,  and  one 
short  simple  spine  at  the  exterior  angle,  making  six  alto- 

•  Zenker,  in  his  *  Physiological  Remarks  on  the  Daphnidse,*  (*  Journal  of  the 
Microscopical  Society,*  1853,  p.  274),  speaks  of  a  "  tripartite  azygous  eye" 
as  common  amongst  Cnistacea,  and  as  occurring  "in  conj auction  with  the 
aggr^ated  eyes  in  Artemia,  Argulus,  &c. ;  but  as  appearing  regularly  in  all  the 
Branchiopoda  and  Siphonostomata  as  the  earliest  visual  organ.  Hence  I  con- 
dade  that  this  azygous  eye  is  the  homologue  of  that  single  eye  which  appears 
in  the  earliest  larval  stage  of  Cirripedes ;  and  that  the  compound  eyes  of  the 
drripediai  pupa,  answer  to  the  aggregated  eyes  of  Artemia  and  Argulus,  &c., 
with  the  difference,  that  in  these  latter  genera  the  single  eye  is  retained.  Sec, 
also.  Yon  Siebold,  'Anatomic  Compart/  torn,  i,  p.  435. 


gether.  'fhe  legs,  in  their  natural  position  (fig.  2),  have 
only  the  terminal  segments  of  their  two  rami  directed 
posteriorly ;  and  as  a  consequence  the  spine  (close  to  i  in 
6g.  5),  borne  on  the  penultimate  segment  of  the  outer 
ramus,  is  directed  in  the  same  line  with  that  segment  and 
with  the  pedicel,  namely,  anteriorly,  and  at  right  angles  to 
the  natatory  plumose  spines.  This  short  spine  acts,  T 
imagine,  as  a  defensive  weapon ;  it  has  been  omitted  in 
fig.  3.  Of  the  thorax  I  need  not  give,  from  my  notes,  any 
more  details.  The  abdomen  (fig.  6)  is  similarly  constnictedi 
as  far  as  I  have  seen,  throughout  the  order,  with  the  excep- 
tion of  Alcippe  (PL  23,  fig.  17),  in  which  it  is  composed  al 
only  one  segment  instead  of  three.  In  this  genus  the  caudal 
appendages  likewise  consist  of  only  one  segment,  with 
very  short  spines.  In  the  pupa  of  Baiuma  b^noidea,  the 
three  spines  borne  on  each  caudal  appendage  are  very  much 
more  unequal  in  size  than  in  the  pupa  of  Lepas  auatralis, 
although  in  the  latter  (fig.  6)  the  inner  spine  is  conaiderabty 
thicker  than  the  two  outer.  Whether  the  three  segmente 
of  which  the  abdomen  is  composed,  are  the  three  anterior 
or  three  posterior,  of  the  normal  seven  segments,  I  know 
not :  on  the  view  that  they  are  the  thi*ee  posterior  segments, 
I  presume,  according  to  analogy,  that  the  caudal  appendages 
are  borne  on  the  penultimate  segment,  and  that  the  ultimate 
segment  is  here  quite  aborted. 

On  the  internal  viscera  I  have  nothins  to  add.     Tlie 
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this  age  there  is  no  trace  of  the  vesiculse   seminales,  so 
conspicuous  in  the  mature  Cirripede. 

Young  Cirripede^  whilst  within  the  pupa. — I  repeatedly 
succeeded  in  dissecting  the  young  Lepas  amtralis  out 
of  the  pupa ;  and  by  the  previous  action  of  boiling  potash, 
and  by  a  strong  light,  I  was  enabled  to  make  a  cafnera 
sketch  (PI.  30,  fig.  2)  of  the  relative  positions  of  their 
several  parts.  The  young  Cirripede  is  drawn  very  faintly, 
and  is  best  seen  by  holding  the  plate  in  the  same  position 
with  the  mature  animal,  of  which  a  section  is  given  in 
my  volume  on  the  Lepadidae,  PI.  9,  fig.  4.  I  may  just 
notice  how  complicated  are  the  membranes  in  a  longitudinal 
section  taken  at  this  period:  we  have,  1st,  beginning  at 
the  back,  the  homy  tissue  of  the  carapace  or  bivalve  shell 
of  the  pupa ;  2d,  the  primordial  valve  [z,  in  fig.  3)  of  the 
young  Cirripede ;  3d  and  4th,  two  folds  of  corium ;  5th, 
the  membrane  of  the  sack  of  the  Cirripede ;  6th,  the  mem- 
brane of  the  sack  of  the  pupa;  7th,  the  outer  tunic  of  the 
thorax  of  the  pupa ;  8th,  the  outer  tunic  of  the  thorax  of 
the  young  Cirripede;  9th,  the  corium  lining  the  latter 
membrane;  and  these  nine  membranes  would  be  repeated 
on  the  opposite  side  of  the  section,  if  it  were  taken  through 
either  side  of  the  shell  or  carapace,  bordering  the  orifice. 

After  the  exuviation  of  the  outer  membranes  of  the  pupa, 
certain  pre-existing  coloured  marks  in  the  corium,  such  as 
those  round  the  eyes  and  round  the  acoustic  orifices,  along 
the  ridge  of  the  back  and  on  the  borders  of  the  orifice,  &c., 
are  still  retained  by  the  young  Cirripede,  either  temporarily 
or  permanently ;  so  that  the  correspondence  of  part  with  part 
of  the  external  surface  admits  of  no  doubt.  Moreover,  the 
three  terminal  segments  of  the  antennae  are  invariably  re- 
tained by  the  young  Cirripede,  though  in  a  functionlcss 
condition,  and  into  them  the  outer  membrane  of  the  body, 
and  an  important  organ,  viz.,  the  cement-ducts  arc  still 
prolonged ;  hence  these  prolongations  must  be  considered  as 
aborted  antennae.  Again,  we  have  seen  that  the  mouth  of 
the  young  Cirripede  is  formed  under  the  rudimentary  mouth 
of  the  pupa,  with  the  new  oesophagus,  round  the  old  ceso- 
phagus,  leading  into  the  same  alimentary  canal.  The  twenty- 
four  extreme  tips,  likewise,  of  the  six  pairs  of  biramous 


cirri  of  the  Cirripede  are  formed  within  the  twenty-four  ex- 
tremities of  the  six  pairs  of  biramous,  natatoiy  legs  of  the 
pupa.  Consequently,  in  the  Cirripede  and  pupa,  thus  far. 
part  corresponds  with  part,  notwithstanding  that  new  eyea 
are  formed  posteriorly  to  the  old  eyes,  and  new  acoustic 
organs  in  a  quite  different  position  from  the  old  ones ;  but 
now  we  come  to  a  most  important  diversity  in  the  meta- 
morphosis, or  rather  to  follow  Professor  Owen,*  in  the  me- 
tagenesis, of  the  young  Cirripede.  Although,  as  just  stated, 
the  extremities  of  the  cirri  are  formed  within  the  legs  of  the 
pupa,  yet,  from  the  great  length  of  the  cirri,  they  occupy  more 
tlian  the  whole  of  the  thorax  of  the  pupa ;  so  that  the  thorax 
of  the  young  Cirripede  is  not  formed  within  the  pre-existing 
thorax  of  the  pupa,  but  within  that  part  of  the  pupa,  (homolo- 
gically  a  portion  of  the  first  three  cephalic  segments),  which 
lies  anteriorly  to  the  thorax.  As  a  consequence  of  this,  the 
pedicels  and  lower  portions  of  the  cirri,  the  segments  of  the 
thorax  and  its  dorsal  surface,  all  come  to  occupy  a  position 
at  nearly  right  angles  to  that  of  the  corresponding  parts  in 
the  pupa :  this  is  shown  in  Fl.  30,  fig.  2.  And  as  a  further 
consequence,  (and  this  is  the  more  important  point),  the 
sack,  which  both  in  the  young  Cirripede  and  pupa  is 
formed  by  the  overhanging  and  produced  portion  of  the 
carapace,  and  which  is  internally  lined  hy  a  reduplication  of 
the  manbrane  of  the  thorax,  is  necessarily,  owing  to  tlie 
changed  position  of  the  thorax,  altered  in  extent  and  carried 
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position  of  the  body  of  the  young  Cirripede  within  the  body 
of  the  pnpa,  the  alimentary  canal  becomes  shortened  to  fully 
half  its  former  length.     At  the  same  time,  the  interspace 
between  the  mouth  and  first  pair  of  legs  of  the  pupa,  (con- 
sisting of  the  seventh  and  eighth  segments  of  the  archetype), 
is  quite  lost  in  the  Cirripede  by  coalescence.   The  final  cause 
of  the  thorax  of  the  young  Cirripede  not  being  developed 
within  the  thorax  of  the  pupa,  probably  is,  that  the  cirri 
may  be  formed  of  considerable  length,  so  as  to  be  imme- 
diately enabled  to  seize  prey;  and  that  the  thorax,  which 
supports  the  cirri  (and  this  probably  is  even  more  important) 
should  be  as  free  as  possible  within  the  sack,  so  as  to  aid 
the  captorial  action  of  the  cirri. 

After  these  remarks,  more  especially  with  regard  to  the 
formation  of  the  sack,  if  any  one  will  look  at  the  sectional 
drawing  of  a  pedunculated  Cirripede  in  my  former  volume, 
or  of  a  sessile  Cirripede  (PI.  25,  fig.  1)  in  this  present  volume, 
in  which  latter  the  shell  adds  to  the  complexity,  he  will  per- 
ceive the  cause  of  the  extreme  difficulty  in  understanding  the 
relative  position  of  the  parts  throughout  the  whole  class. 
Even  after  I  had  discovered  that  the  prehensile  antennae  of 
the  pupa  might  always  be  found  in  the  centre  of  the  basis 
or  surface  of  attachment,  and  which  fact,  it  might  have  been 
thought,  should  have  convinced  me  that  this  was  the  ante- 
rior end  of  the  whole  animal,  yet  still  I  fancied  that  the 
prominent  mouth  represented  the  entire  head,  and  that 
the  shell  was  something  quite  distinct.  It  is  clear  that 
others  have  been  equally  perplexed ;  for  that  which  is  the 
anterior  end  in  the  eyes  of  one  naturalist,  is  the  posterior 
end  in  the  eyes  of  another ;  so  with  the  dorsal  and  ventral 
surfaces :  one  naturalist  considers  the  peduncle  of  the  Lepas 
as  the  abdomen ;  another  considers  it  as  a  pair  of  metamor- 
phosed, thoracic  limbs,  &c. !  The  probable  position  of  the 
segments  of  the  body  of  a  mature  Cirripede,  in  relation  to 
the  three  anterior  cephalic  segments,  or  carapace,  is  shown 
in  the  diagram  (PL  25,  fig.  6)  of  the  supposed  position  of  the 
mature  Proteolepas  within  its  pupal  envelopes.  Here,  in 
the  diagram,  the  two  segments  immediately  succeeding  the 
mouth  (e?),  which  are  the^seventh  and  eighth  of  the  archetype, 
(for  the  mouth  consists  of  three  segments,  and  all  in  front 
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of  the  mouth  of  three  other  segments),  have  come  to  ad- 
here by  their  dorsal  surfaces  to  the  intenial  surface  of  the' 
carapace, — that  is,  of  the  first  three  segments,  which  ought 
of  course  to  have  stood  quite  in  advance  of  these  two  seg- 
ments, and  these  two  segments  again  ought  to  have  stood 
in  advance  of  the  mouth.  The  mouth  is  directed  pos- 
teriorly, instead  of  from  the  body ;  and  the  three  segmeats 
of  which  it  is  formed  (closed  at  their  anterior  end  by  the 
labruui),  and  are  very  small  compared  to  the  relatively  mon- 
strously great,  three  anterior  cephalic  segments,  composing 
the  carapace.  'I'o  place  the  segments  of  the  body  of  Pro- 
teolepas  in  proper  sequence,  in  respect  to  those  of  the  cara- 
pace, and  in  accordance  with  the  sequence  of  the  archetype 
Crustacean,  it  would  be  necessary,  by  seizing  the  extremity 
of  the  abdomen  (a),  to  tear  the  two  segments  succeeding 
the  mouth  from  their  dorsal  attachment,  as  far  back  as  the 
basal  margin  of  the  labrum ;  and  then  pull  them  till  they 
stood  posteriorly  to  (or  in  the  diagram,  above)  the  mouth ; 
which  latter  part  would,  by  the  same  movement,  be  made 
to  project  out  at  riglit  angles  to  the  ventral  surface,  and 
would  then  be  preceded  only  by  the  first  three,  great,  con- 
fluent segments  of  the  bead,  which  being  produced  back- 
wards, form  the  carapace.  All  that  has  just  been  said  on  the 
position,  in  Proteolepas,  of  the  segments  of  the  body  in  rela- 
tion to  those  forming  the  carapace,  I  believe  to  be  applicable 
to  all  ordinary  Cirripedes,  with  this  difference,  that  in  the 
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carapace  separates,  all  round  the  orifice,  from  the  delicate 
tunic  lining  the  sack  and  investing  the  thorax  and  natatory 
1^  of  the  pupa ;  for  these  membranes  are  not  moulted  for 
some  considerable  time  afterwards.  Hence  all  these  inner 
parts  retain  for  a  period  the  appearance  and  structure  of  the 
natatory  pupa,  whilst  the  exterior  resembles,  in  every  respect, 
a  fixed  and  perfect  Cirripede. 

In  my  former  volume,  I  have  insisted  on  the  important 
and  curioas  results  which  ensue  from  the  cye-apodemes 
penetrating  so  deeply  into  the  body  (see  PI.  30,  fig  7,  in 
which  the  proportions  are  more  correct  than  in  fig.  2),  with 
the  eyes  attached  exteriorly  to  their  outer  arms ;  for  as  these 
apodemes  have  to  be  ejected,  the  external  membrane  of  the 
young  Cirripede  (PL  80,  fig.  2)  has  to  be  formed  in  a  deep 
fold  or  arch  over  them,  and  consequently  the  membrane  on 
the  sternal  surface  is  formed  considerably  longer  than  on 
the  dorsal  surface.  From  this  it  follows,  when  all  the  mem- 
branes are  free  and  are  stretched  fully  out  after  the  moult, 
that  the  whole  animal,  posteriorly  to  the  cemented-down 
surface,  turns  vertically  up,  and  assumes  its  normal  position 
at  right  angles  to  the  surface  of  attachment,  and  to  that 
which  it  held  in  its  pupal  condition  ;  for  the  pupa  always  ad- 
heres with  its  sternal  surface  parallel  to  the  surface  of  attach- 
ment. A  young  Lepas,  which  has  just  moulted  its  pupal 
carapace,  and  has  assumed  its  proper  vertical  position,  with 
the  cemented  antennae  and  the  surface  of  attachment  remain- 
ing as  before,  is  shown  at  fig.  3,  but  is  drawn  on  a  smaller 
scale  than  the  pupa  fig.  2,  out  of  which  it  may  be  supposed 
to  have  been  excluded.  In  this  fig.  3,  it  may  be  observed 
that  the  natatory  legs  and  caudal  appendages  of  the  pupa 
have  not  as  yet  been  moulted.  The  fact  of  the  stretching 
out,  in  the  young  Cirripede,  <5f  the  fold  of  membrane,  which 
in  pupa,  just  before  the  metamorphosis  passes  over  the 
apodemes  and  eyes,  is  well  shown  by  three  darkly-coloured 
bands  in  the  corium,  which  in  the  pupa  are  curled,  but  after 
the  moult,  are  stretched  straight  out  on  the  peduncle  of  the 
young  Lepas. 

ITie  pupa,  and  consequently  the  young  Cirripede,  from 
being  attached  at  first  by  the  antennae,  does  not  adhere  by  the 
actual  anterior  extremity,  but  by  the  sternal  surface  near  it ; 
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the  aaterior  extremity,  however,  soon  becomes  cemented 
down,  and  afterwards,  in  ordinary  cases,  ceases  to  grow. 
In  Cryptophialus,  however,  and  in  certain  genera  of  the 
Lepadidse,  as  Alcippe,  Lithotrya,  and  Anelasma,  the  anterior 
or  basal  extremity  does  continue  to  grow,  and  is  not  cemented 
down,  and  therefore  comes  to  be  prolonged  beyond  the  ori' 
ginal  point  of  attachment;  in  order  to  allow  of  this,  the 
surface  to  which  the  Cirripede  is  attached  has  to  yield,  appa- 
rently simply  to  the  pressure  exerted  in  the  case  of  Anelasma, 
but  in  the  three  other  genera,  to  the  rasping  action  of  the 
roughened  surface  of  the  extremity  of  the  peduncle. 

When  after  a  period  the  pupal  membranes  of  the  sack, 
thorax,  and  natatory  legs  are  moulted,  the  cirri  of  the 
young  Cirripede  are  curled  up,  and  its  thortu  is  raised 
towards  the  orifice,  and  we  have  the  animal  in  its  ordinary 
position,  and  perfect  with  the  exception  of  a  few  parts  to 
be  further  developed  or  modified.  For,  instead  of  calcareous 
valves,  we  have  at  this  period  only  the  so-called  primordial 
valves,  composed  of  chitine;  and  in  the  case  of  ZgtK» 
auatralis,  some  minute  spines  and  some  coloured  marks  on 
the  peduncle,  which  soon  disappear.  The  muscles;  which 
enter  the  three  terminal  segTuents  of  the  antennae  in  the 
pupa,  have  to  be  absorbed  and  converted  into  ligamentous 
threads.  In  Lepas,  the  labnim  has  to  become  bullate ;  and 
the  caeca  have  to  increase  in  number  round  the  upper  end 
of  the  stomach,  and  their  dark  colour  and  that  of  the  whole 
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the  C8eca  of  the  stomachy  increase  in  size,  but  retain  nearly 
the  same  cfiaracter,  and  thus  form  the  two  true  ovaria ;  their 
middle  parts  become  emptied  of  their  cellular  contents,  and 
are  converted  into  the  two  simple  ovarian  tubes ;  and  their 
lower  ends  branch  out,  inosculate,  and  form  the  inextricable 
mass  of  ovarian  tubes  and  caeca.  The  points  of  junction 
on  each  side  between  the  two  cement-ducts  and  the  newly 
branched  ovarian  tubes,  become  now  developed  into  the 
two  cement-glands.  The  cement-ducts,  which  continue 
throughout  life  growing,  either  still  enter  the  old  antennae 
and  there  pour  out  the  cement -tissue,  or  they  pour  it  out 
through  special  orifices  formed  for  this  purpose  in  the  lower 
part  of  the  peduncle.  The  changes,  supervening  during 
the  metamorphosis,  in  the  ovaria  and  in  the  cementing 
apparatus,  here  described,  I  have  no  doubt  are  general 
throughout  the  Order. 

I  have  above  alluded  to  the  primordial  valves ;  these  are 
beautiful  objects  when  viewed  under  a  high  power :  they 
are  composed  of  chitine  without  a  trace  of  calcareous  matter, 
but  prefigure  in  shape,  size,  and  direction  of  growth,  the 
shelly  valves  soon  to  be  formed  under  and  round  them* 
They  are  composed  of  an  outer  membrane,  with  its  mar- 
gins separated  by  yellow  thickened  rims  from  the  mem- 
brane uniting  the  several  primordial  valves  together;  and 
this  outer  membrane  is  underlaid  by  a  single  layer  of 
generally  hexagonal,  thickish  cells  (PI.  30,  fig.  3  a),  varying 
from  J^th  of  an  inch  in  diameter.  These  cells  seem  to 
contain  a  nucleus;  and  they  arc  at  first  separated  from  each 
other  by  clear  interspaces.  If  a  specimen  be  taken,  only 
a  little  before  the  formation  of  the  calcareous  valves,  one 
or  more  layers  of  membrane,  marked  by  an  hexagonal  reti- 
culation, can  be  separated  from  the  lower  surface  of  the 
main  hexagonal  network.  It  is  a  singular  fact,  that  in 
those  genera  in  which  there  are  several  valves,  the  primor- 
dial valves  occur  only  on  five,  namely,  on  the  two  scuta, 
two  terga,  and  the  carina ;  and  these  are  the  most  persis- 
tent valves  in  the  several  genera.  The  other  valves  are 
prefigured  only  by  brownish  membrane,  without  the  hexa- 
gonal tissue.  In  the  mature  Lepas,  the  membrane  con- 
necting the  several  shelly  valves  is  not  moulted,  but  dis- 
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integrates ;  in  the  piimordial  valves,  however,  which  Btaud 
far  separate  from  each  other,  this  membrane  is  moulted; 
and  immediately  after  the  first  moult,  the  first  layer  of  shell 
appears  under  and  a  little  way  beyond  each  primordial 
valve;  shelly  matter  likewise  appears,  at  least  in  some  casea^ 
between  the  cells  of  the  hexagonal  tissue.  The  young  shelly 
valves  are  connected  together,  at  each  successive  moult,  bj 
narrower  strips  of  membrane,  till,  in  the  case  of  Lepas.  the 
valves  when  mature  come  to  touch  each  other  (Lepadids, 
Fl.  1,  tig.  5).  The  primordial  valves  are  often  pres^ved 
for  a  long  time  on  the  umbones,  or  centres  of  growth 
of  the  five  valves,  on  which  they  occur,  in  the  same  manner 
as  the  larva-shell  is  sometimes  preserved  on  the  apex  oC 
certain  spiral  molluscs.  Had  not  Cirripedes  gone  through 
so  many  and  such  complicated  metamorphoses,  this  lut 
state,  when  furnished  only  with  primordial  valves  and  with 
several  internal  organs  only  partially  or  not  at  all  developed, 
would  have  deserved  to  have  ranked  as  a  special  stage,  and 
not  as  merely  subordinate  to  the  last  or  pupal  condition. 

In  the  Balanidte,  or  sessile  Cirripedes,  the  young  animal, 
immediately  after  the  metamorphosis,  or  still  better  if  dis* 
sected  out  of  the  pupal  carapace,  as  I  succeeded  in  dcnng 
with  Balanm  balanoides,  may  be  said  to  be  pedunculated ; 
for  it  is  attached  by  a  little  disc  of  cement  closely  sur- 
rounding the  antennae,  the  rest  of  the  membranous  basis 
forming  an  almost  semi-globular,  flexible  peduncle.    The 
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tends  to  draw  down  the  upper  or  posterior  end  of  the 
animal,  now  forming  the  opercular  valves;  and  as  the 
basis  soon  becomes  throughout  cemented  to  tlie  surface 
of  attachment,  the  young  Cirripede  is  much  depressed. 
Soon  the  opercular  valves  are  drawn  a  little  way  down 
within  the  shell,  becoming  attiu^hed  to  the  sheath,  instead 
of,  as  at  first,  to  the  very  summits  of  the  compartments.  In 
rqB;ard  to  the  changes  which  take  place  in  the  shell,  in  the 
number  of  the  segments  in  the  cirri,  and  in  the  number  of 
spines  home  on  these  segments,  &c.,  during  the  continued 
growth  of  the  animal,  as  they  are  chiefly  important  for  the 
identification  of  the  species,  I  will  here  refer  to  a  discussion 
on  this  subject  under  the  head  of  the  Genus  Balanus. 

Om  He  Homoloffies  of  the  Carapace  and  Shelly  Valves, — 
In  the  pupa,  the  carapace  is  produced,  not  only  posteriorly, 
but  anteriorly,  so  as  to  cover  the  entire  animal,  with  the 
exception  of  a  narrow  sternal  surface  (PL  30,  fig.  4) :  in 
front  it  is  notched,  where  the  sternal  surface  terminates, 
and  finom  this  notch  a  faint  line  runs  along  the  dorsal  sur- 
£eu»,  separating  its  tergal  elements.  In  the  young  Cirri- 
pede, after  the  metamorphosis,  there  is  no  trace  of  this 
medial  dorsal  suture,  or  of  the  wider  sternal  surface. 
Looking  at  the  several  genera  of  the  Lepadidae,  the  ex- 
ternal covering  of  the  whole  peduncle  and  capitulum  is  so 
continuous  and  of  so  uniform  a  nature,  that  I  think  we 
must  consider  the  whole  as  a  carapace,  of  which  the  sternal 
borders  have  become  completely  confluent ;  formerly  I  was 
inclined  to  look  at  the  capitulum  alone  as  formed  by  the 
carapace,  and  at  the  peduncle  as  being  composed  of  the 
two  or  three  anterior  cephalic  segments,  cased  only  by  their 
own  integuments.  As  far  as  can  be  discerned,  the  cara- 
pace in  the  pupa,  and  consequently  in  the  Cirripede,  con- 
sists only  of  the  tergal  elements  of  the  segments ;  and  this 
seems  likewise  to  be  the  case  with  the  carapace  of  the 
Podophthalmia.  Until  lately,*  Prof.  Milne  Edwards  doubted 
whether  the  carapace  in  the  higher  Crustaceans  (to  which 
I  believe  the  carapace  of  Cirripedes  must  be  compared)  was 
formed  by  the  backward  production  of  the  third  segment, 

*  Compare  '  Histoire  Naturelle  des  Cnistaces,'  torn,  i,  p.  27,  with  '  Aimalcs 
dcs  Sciences  Nat.,'  3d  aeries,  torn,  xvi,  1851,  p.  233. 
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which  bears  the  second  pair  of  anteniise,  or  of  the  fotirtb, 
i.e.  the  mandibular  segment ;  but  from  the  distribution  of  the 
nerves,  he  now  argues  that  it  must  mainly  belong  to  the 
third  segment.  In  Cirripedes,  the  course  of  the  nerves  leads 
to  the  same  conclusion ;  for  the  whole  shell,  sack,  and  pe- 
duncle are  supplied  with  nerves  proceeding  from  the  com- 
pounded ganglion,  which  belongs  to  the  second  and  third 
cephalic  segments.* 

The  whole  of  the  head  in  front  of  the  mouth,  together 
with  the  carapace,  is,  as  we  know,  formed  of  three  seg- 
ments; and  each  of  these  segments,  homologicallj,  ought 
to  consist  of  eight  elements ;  I  recall  to  mind  these  facts, 
inasmuch  as  the  transverse  separation  between  the  peduncle 
and  capitulum  in  the  Lepodids,  and  between  the  basis,  the 
shell,  and  the  opercular  valves  in  the  Balanidee,  might  be 
thought  to  be  connected  with  the  separation  of  the  three 
caphalic  segments.  So  again,  as  in  the  Balanidee  the  shell 
normally  consists  of  eight  compartments,  these  might  be 
thought  to  be  related  to  the  eight  elements  of  one  or  other  of 
the  three  segments.  But  I  see  no  reason  for  admitting  this 
view;  and  in  the  case  of  the  carina  and  rostrum,  two  of 
the  most  persistent  and  important  of  the  compartments, 
they  exactly  cover  the  sutures  which  ought  to  separate  the 
two  tergal  and  two  sternal  elements  of  the  segment.  The 
valves,  moreover,  often  form  many  more  whorls  than  three, 

r  the  number  of  the  true  cephalic  segments  in  front  of  the 
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fiud  the  carapace  composed  of  sclerodermic  plates^  which^ 
though  closely  joined  and  only  occasionally  separated  by 
sutures,  yet  in  their  origin  are  distinct  ;*  they  tend,  also,  to 
be  arranged  in  alternate  or  tile-like  order.  As  the  animal 
grows,  the  old  sclerodermic  plates,  all  joined  together,  are 
moulted,  and  new  ones,  also  all  joined  together,  of  a  larger 
size,  are  formed  beneath.  Now  let  us  imagine  the  growth 
to  be  more  gradual  but  yet  periodical,  and  the  new  and 
la^r  sclerodermic  plates,  when  formed  under  the  old  ones, 
to  adhere  firmly  to  them ;  the  older  plates  would  thus  be 
prevented  from  becoming  confluent,  and  instead  of  being  all 
moulted  together,  as  is  now  the  case,  they  would  be  almost 
continually  separated  from  each  other,  owing  to  the  almost 
continuous  increase  in  size  of  the  new  underlying  plates. 
G>nsequently  Unes  of  splitting  would  run  between  the 
several  plates,  however  numerous  they  might  be,  instead  of 
there  being,  as  now,  a  single  line  of  splitting  extending 
down  the  back.  In  fact,  we  should  have  the  identical 
manner  of  growth  of  the  shell  or  carapace,  which  occurs  in 
Cirripedes.  It  is  on  this  ground,  and  from  the  several 
points  of  homological  resemblance  incidentally  mentioned 
in  the  last  few  paragraphs,  that,  in  the  early  part  of  this 
Introduction  (p.  13),  when  discussing  the  whole  class,  I 
stated  that  I  believed  that  the  carapace  of  Cirripedes  pre- 
sented more  real  resemblance  with  the  carapaces  of  the 
Podophthalmia,  or  higher  Crustacea,  than  with  those  of  the 
lower  Crustacea,  though  in  mere  shape  they  more  nearly 
resembled  the  latter. 

Cementing  Apparatus  (Plate  28.) 

I  have  already  (p.  1 28)  given  an  account  of  the  manner  in 
which,  in  the  pupa  of  Lepas,  the  cement-tissue  escapes 
from  the  prehensile  antennae,  and  of  the  structure  of  the 
cement-ducts,  and  of  the  cement-glands  or  incipient 
ovaria ;  and  likewise  of  the  changes  by  which  these  organs 
assume  their  ultimate  form  in  the  mature  Cirripede.  In 
my  former  volume,  on  the  Lepadidae,  I  described  the 
cement-glands  and  the  cement-tissue    in  several   genera, 

Ajuialcs  ties  Sciences  Nalureiks,'  3d  scries,  toin.  xvi,  pp.  233,  ii36,  23/. 
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and  I  have  there  shown  (singular  as  the  foct  is)  that  the 
two  cetnent-glands,  with  their  conteDts,  actually  consist  of 
ovnriao  tubes  with  their  contents  (for  there  seemed  to  be  a 
relation  in  the  state  of  fulness  in  both)  in  a  modified  con- 
dition. In  the  BalanidfB,  I  am  not  able,  from  the  difficulty 
of  the  dissection,  to  confirm  these  conclusions,  excepting  in 
so  far  that  the  tubes  on  which  the  cement -glands  are 
formed,  run  into  the  mass  of  ovarian  cfeca;  but,  I  may  add, 
that  in  the  abnormal  Proteolepos,  belonging  to  another 
Order  (see  tlie  section,  PI.  34,  fig.  1),  nothing  could  be 
plainer  than  that  the  membrane  of  the  ovarian  sack  (6) 
formed  the  cement-ducts,  and  that  their  cellular  contenta, 
which  within  the  sack  (a)  were  in  process  of  conversion  into 
ova,  within  the  ducts  were  converted  into  the  cement-tiaaoe. 
This  cement,  by  some  unknown  power,  travels  down  the 
ducts,  and  debouches  at  the  antenuEe. 

In  the  Lepadidse,  there  are  only  two  cement-glands, 
which  are  situated  high  up  in  the  midst  of  the  ovariaa 
C£ca,  with  one  cement-duct  proceeding  from  each :  both  the 
glands  and  ducts  increase  in  size  with  the  age  of  the  animal  :* 
tlie  cement  issues  eitlicr  permanently  from  the  prebensiie 
antenna,  or,  after  a  short  period,  through  apertures  in  the 
peduncle,  arranged  irregularly  or  in  straight  lines, — the  last 
formed  apertures  being  furthest  from  the  central  and  basal 
point  of  the  peduncle.  In  the  Balaninse,  on  the  other  hand. 
lit  eac!i  period  of  growth,  a  pair  of  new  ccmeDt-glands  is 
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greater  complexity  of  the  cementing  apparatus  and  of  the 
greater  number  of  the  excretory  orifices  in  the  Baianidse,  com- 
pared with  the  Lepadidse,  is  that  the  entire  surface  of  the 
broad  basis,  which  answers  to  the  whole  peduncle  in  theLepa- 
didae,  is  firmly  cemented  down  to  the  supporting  object,  in- 
stead of  merely  the  basal  end  of  the  peduncle.  The  cement 
issues  either  in  a  cellular  condition,  or  more  commonly  as  a 
fine  network,  which,  at  a  short  distance  from  the  orifices 
(PI.  28,  fig.  4  ^,  z),  becomes  so  fine  as  to  form  a  sheet  or 
layer :  I  may  here  recall  the  fact,  that  in  the  cement  pro- 
ceeding from  the  disc  of  the  antennae,  in  some  species  of 
Lepas,  a  similar  structure  was  observed.    The  cement  itself 

E resents  the  same  transparent,  brown,  laminated,  structure- 
's appearance,  and  the  same  chemical  reaction,  as  de- 
scribed in  my  former  volume.  The  cement  has  the  capacity 
of  occupying  and  fiUing  up  all  inequalities  in  the  supporting 
surface;  I  have  seen  it,  when  spread  over  an  encrusting 
Flustra,  present  an  exact  model  of  every  cell ;  in  the  case  of 
Goronula,  it  seems,  as  we  shall  immediately  see,  to  have  the 
power  of  penetrating  into,  and  even  almost  blending  with 
the  epidermis  of  the  supporting  Cetacean.  The  last-formed 
cement-glands  and  cement-ducts  present  a  delicate  and 
transparent  appearance,  and  contain  cellular  matter;  whereas 
the  old  cement-glands,  and  sometimes  the  old  cement-ducts, 
are  filled  with  brownish  cement,  not  acted  on  by  boiling 
potash.  The  foregoing  remarks  are  confined  to  the  sub- 
family Balaninae,  for  I  have  not  been  able  to  examine 
thoroughly  the  Chthamalinae,  and  can  only  affirm,  that  in 
Chthamalus  and  Pachylasma  the  cement-ducts  repeatedly 
bifurcate  and  inosculate,  in  the  same  manner  as  in  the 
Balaninae.  I  will  now  proceed  to  describe,  in  some  detail, 
the  cementing  apparatus  in  the  several  following  genera. 

Coranula. — The  cementing  apparatus  is  here  more  simple 
than  in  any  other  genus  of  the  Balaninae,  and  I  have  studied 
it  more  carefully.  The  basal  membrane  of  Coronula 
balesnaris  is  figured  in  PI.  28,  fig.  1  a,  and  must  first  be 
described;  its  relation  to  the  shell  will  hardly  be  understood 
without  looking  at  the  outline  of  the  folded  walls  of  this 
species,  in  PI.  10,  fig.  5.  The  basal  membrane  closes  the 
central  circidar  hollow,  and  is  continuous  with  rays  (not 
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represented  in  P!.  38)  extending  under  the  doubled  walls 
and  terminal  transverse  loops.  It  has  eighteen  concave 
sides,  corresponding  with  the  inner  ends  of  the  folded  walls, 
for  each  of  the  six  compartments  is  trebly  folded.  The 
uienibrane  consists  of  successive,  conformable  slips  {if,  <^, 
bordered  exteriorly  by  thickened  yellowish  rims,  and 
iutemally  overlapping  (when  viewed  from  the  inner  side) 
the  few  last-formed  slips,  and  then  thinning  out.  The 
membrane  forming  each  slip  is  itself  laminated.  The 
middle  portion,  about  ^th  of  an  inch  in  diameter,  is  rather 
opaque,  owing  to  tlie  slips  being  so  close  together.  Beyond 
tills  central  part,  the  slips  suddenly  increase  in  size,  but  yet 
have  a  different  shape  from  the  18-sided  outline,  which 
they  ultimately  assume:  this  difference  is  owing  to  the 
great  changes  in  shape,  as  explained  under  the  genua 
Coronula,  which  the  shell  undergoes,  when  the  walls  at  first 
assume  their  folded  structure.  The  walls  are  invested  by 
longitudinally  striated  membrane  {p,p,p,  fig-  1  a),  whiai 
tunis  in  under  their  basal  edges ;  and  this  membrane  is 
imited  with  the  basal  membrane,  by  what  I  shall  call  the 
circumferential  slip  [b),  and  which  is  shaded  in  fig.  1  tf, 
simply  for  the  sake  of  catching  the  eye.  It  is  the  circum- 
ferential slip  of  membrane  which  sends  rays  under  the 
spoke-like  folded  walls :  thin  as  it  is,  this  slip  is  yet  lami- 
nated, but  is  not  bordered  by  thickened  edges.  The  mem- 
brane investing   the  walls  is,  like    the  basal   membrane, 
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in  8  line  exactly  oonformable  to  the  edge  of  the  last-formed 
slip  of  basal  membrane;  and  likewise  in  straight,  medial 
m»  under  the  spoke-like  (cut  off  in  fig.  1  a)  doubled 
walls.  I  have  seen,  under  a  high  power,  the  line  of  splitting, 
verv  shortly  after  its  formation,  with  the  two  edges  ragged 
and  near  together,  with  an  extremely  narrow,  new  cir- 
cumferential slip  just  formed,  between  and  over  the  edges 
of  the  previously  formed  slip.  What  causes  the  cir- 
cumferential slip  to  split  so  symmetrically,  I  cannot  say: 
the  opposed  edges,  after  a  time,  become  thickened,  appa- 
rently from  adhering  to  the  underlying  layer  of  cement,  as 
will  presently  be  described.  The  circumferential  slip  con- 
tinues  increasing  in  breadth  till  the  period  of  its  splitting 
arrives,  by  which  time  it  has  become  much  broader  than 
the  last-formed  slip  of  basal  membrane;  and  after  the 
splitting  takes  place,  the  interior  half  towards  the  basal 
tnerobrane,  forms  a  new  basal  slip  all  round  the  basis,  and 
the  exterior  half  adds  a  new  slip  to  the  membrane  invest- 
ing the  walls.  This  latter  membrane  being  inflected  under 
the  basal  edges  of  the  walls,  is,  during  the  growth  of  their 
edges,  drawn  straight  down,  the  uevvly-formed  portion 
taking  the  inflected  position. 

In  the  sectional  diagram,  (1  6)  the  circumferential  slip  is 
iiot  yet  broad  enough  to  split ;  when  it  has  become  so,  it  will 
54plit  under  the  letter  {b).  The  slips  of  basal  membrane  are,  as 
may  be  seen  in  fig.  I  a,  narrower  towards  the  circumference ; 
but  the  two  or  three  last-formed  slips,  are  out  of  proportion 
narro^ver  than  the  others;  and  it  is  certain,  from  the  com- 
parison of  the  basal  membranes  of  specimens  of  different 
ages,  that  these  will  afterwards  increase  in  width.*  I 
have  seen  no  other  instance,  in  Cirripedes,  of  growth  in 
membranes,  except  at  their  extreme  margins:  I  suspect 
that  these  last-formed  slips  are  pulled,  during  the  downward 
aud  outward  growth  of  the  shell,  a  little  from  over  the  last- 

*  In  the  case  of  one  younff  shell,  I  found  that  the  previously-fonned  circum- 
fenniial  slip  must  have  split,  lon^  before  it  had  assumed  its  proper  and  ordinary 
^itllh;  for  the  last-forir:ed  slij)  of  basal  membrane  was  of  extreme  narrowness, 
anil  would  have  to  be  considerably  added  to  in  wiillh,  whilst  the  new  and 
nnrrow  cireumferential  slip  was  likewise  being  added  to  in  width.  This  slip 
of  Iw^al  membrane,  though  so  extremely  narrow,  had  its  own  cement-ducts  and 
gUds. 
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formed  slips,  new  and  larger  laminse  being  aU  the  time 
thrown  down,  so  as  to  prevent  any  fissure  being  formed. 
I  also  suspect  that  the  gradual  increase  in  width  of  the 
circumferential  slip  itself,  is  due  to  the  opposed  edges  of 
the  underlying  and  tast-formed  circumferential  slip  being 
dragged  further  apart  from  each  other,  new  and  wider 
laminae  of  membrane  being  continually  thrown  down ;  the 
uew  circumferential  slip  being  thus,  also,  all  the  time 
thickened,  as  well  as  rendered  broader. 

The  central  slip  or  rather  disc  of  membrane,  is  ^ha  of  an 
inch  in  diameter;  and  this  shows  the  basal  diameter  of  the 
shell  immediately  after  the  metamorphosis.  In  the  middle 
of  this  Uttle  disc  I  saw,  in  several  specimens,  the  prehensile, 
pupa]  antenna ;  I  made  out  distinctly  the  ultimate  segment 
with  its  bristles,  and,  as  I  believe,  the  diac-segment,  which 
was  Sixths  of  an  inch  in  diameter ;  but  this  portion  was 
much  obscured  by  the  quantity  of  cement.  When  the 
coriutn  is  removed  from  the  inner  side  of  the  basal  mem- 
brane, the  two  chains  of  glands,  extending  from  exactly 
over  the  antennae  in  the  centre  about  half  way  towards  the 
circumference,  are  conspicuous.  The  cement-trunk,  con- 
necting the  glands,  is  thin,  and  at  the  further  end  is  always 
broken  ofi",  by  the  removal  of  the  cerium  and  overlying 
layer  of  ovarian  caeca,  into  which  the  two  cement-trunks 
enter;  and  without  which  removal,  nothing  could  be 
seen.     The  two  chains  of  glands  form  n  very  large  angle. 
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circumferential  dip,  to  which  the  last-formed  pair  of  glands 
and  cemeDUducts  belong.     In  correapondence  with  the 
great  Dumber  and  narrowneas  of  the  central  slips  of  mem- 
braiK,  BO  are  the  cement-glands  towards  the  centre  nume- 
rous and  very  smalL     All  the  glands,  in  the  more  central 
parts,  consist  of  a  mere  transverse   enlargement  of  the 
cement-trunk ;  but  the  exterior  and  larger  glands,  which 
are  more  closely  packed  together,  are  more  globular  or 
pear-shaped ;  and  the  two  ducts  (of  which  the  one  on  the 
rostral  side  is  considerably  enlarged  at  its  base)  do  not 
oome  out  of  the  gland  exactly  at  the  same  level.     The 
trunk,  connecting  the  glands,  runs  straight  from  one  to  the 
other.     The  ducts  proceeding  from  the  outer  and  older 
^uds,  on  the  carinal  side,  are  much  curved  (PI.  28,  fig.  1  c). 
To  give  an  idea  of  the  dimensions  of  the  several  parts,  I 
may  state  that  the  largest  ducts  were  ^tlis  of  an  inch  in 
diameter,  and  the  glands  belonging  to  tliem  nearly  thrice 
as  much,  measured  in  the  direction  of  the  cement-trunk;  on 
the  other  hand,  some  of  the  ducts  from  the  small  central  glands 
had  a  diameter  eighteen  times  less  than  that  of  the  largest 
ducts.     Towards  the  circumference,  the  ducts  that  proceed 
from  the  older  and  larger  glands  are  piled  one  exactly  over 
the  other — the  last  formed  being  the  topmost,  and  all  are 
imbedded  in  the  corium  which  overlies  the  basal  membrane ; 
ibis  position  of  the  ducts,  one  over  the  other  (which  could 
not  be  well  represented  in  figs.  1  a  and  1  c),  is  owing  to 
their  all  debouching  at  the  same  exact  point.    But  the 
ducts  form  the  smaller  and  younger  glands,  when  the  shell 
had  a  different  shape,  are  spread  out,  and  are  all  attached 
to  the  basal  membrane.     Altogether,  the  basal  membrane 
of  Coronula,  when  well  cleaned,  and  examined  under  a 
moderately  high   power,  presents  the  most  singular  and 
elegant  appearance. 

We  now  come  to  the  cement-tissue ;  this  lies  on  the 
Under  or  outer  side  of  the  basal  membrane ;  it  is  not  repre- 
sented io  figs.  1  a  or  \  c,  but  only  in  the  sectional  dia- 
gnim,  1  b,  by  the  letters  z,z:  it  presents  its  usual  character 
and  appearance,  like  solid  glue  or  brown  gum,  but  is 
oWiquely  laminated  and  sub-laminated :  it  forms  a  layer, 
much   thicker  than  the  basal  inemliriuic    itsilf,  being    as 
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much  as  '004  or  005  of  an  inch  in  thickness.  It  ia,  how- 
ever, difficult  to  ascertain  its  thickness,  from  the  singular 
manner  in  which  it  penetrates  into  and  almost  blends  with 
the  epidermis  of  the  whale's  skin ;  so  much  so,  that  for  a 
considerable  time  I  thought  (not  then  knowing  Boything 
about  the  cement  of  Cirripedes)  that  this  transparent  horny 
substance  probably  answered  to  a  com  on  the  human  foot 
produced  by  pressure.  But  I  soon  observed  that  this  homy 
substance  certainly  extended  into  and  up  the  cement-ducts ; 
and  this  fact  first  led  me  to  the  examination  of  the  whole 
subject  in  the  several  genera  of  Lepadidse  and  Balanidae. 
It  was  not  difficult  to  remove  the  cement-ducts,  leaving 
small  portions  of  the  contained  cement  projecting  freely  up 
OS  points  from  the  general  surface  of  cement.  The  cement 
adheres  slightly  to  the  whole  basal  membrane,  but  chiefly 
to  the  yellowish  rims  or  edges  of  the  successive  slips ;  and 
it  is  indeed  this  adhesion  which,  I  believe,  produces  the 
nms ;  for  the  circumferential  slip,  when  first  split,  had  very 
thin  ragged  edges.  The  cement  also  extends  under  the 
spoke-like  prolongations  of  the  circumferential  slip,  and 
likewise  some  way  up  the  sides  of  the  walls. 

The  cement-glands,  the  trunk,  and  the  ducts,  except 
the  two,  three,  or  even  four  last-formed  ones,  are  all  filled 
with  an  apparently  solid  thread  of  transparent,  brownish 
cement,  differing  in  no  respect  from  the  cement  under  the 
central  parts  of  the  basal  iiit'mbrane.     In  one  instance,  i 
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taccessive  circular  slips  of  cement-tissue,  lyii^g  attached 
under  the  circumferential  slip  and  under  the  two  or  three 
succeeding  slips  of  basal  membrane,  an  exactly  analogous 
series  of  changes  is  presented ;  as  indeed  might  have  been 
expected,  as  the  slips  of  cement  are  absolutely  continuous 
with  the  contents  of  the  ducts.  Moreover,  if  a  vertical  sec- 
tion be  made  across  one  of  the  last-formed  slips  of  cement, 
it  may  sometimes  be  seen  to  be  apparently  in  the  act  of 
separating  into  layers,  with  the  lower  layers  more  pulpy, 
elastic,  and  white  than  the  upper  layers,  which  are  less 
coherent,  and  show  as  yet  even  still  less  the  character  of 
cement,  l^he  cement  under  the  circumferential  and  adjoin- 
ing slips,  often  presents  a  peculiar  wrinkled  appearance,  in 
lines  conformable  with  the  outline  of  the  basal  membrane ; 
but  I  do  not  believe  that  these  are  real  wrinkles,  though  so 
like  them ;  they  seem  to  consist  of  sinuous  threads,  longer 
or  shorter,  sometimes  slightly  branched,  crossing  and  inter- 
joined,  and  composed  apparently  of  faintly  coloured  cement. 
I  suspect  that  these  threads  are  formed  by  the  union  and 
subsequent  drawing  out  of  aggregations  of  that  matter, 
which  within  the  ducts  is  first  granular,  and  then  changes 
into  cement ;  for  at  the  orifices  of  the  ducts  these  wrinkled 
threads  sweep  outwards  in  curved  lines  on  both  sides.  The 
cement  in  these  early  stages  adheres,  with  very  little  force, 
to  the  basal  membrane ;  and  with  only  a  little  more  force  to 
the  underlying  layers  of  cement ;  in  fact,  till  it  assumes  the 
brown  translucent  appearance,  like  solid  glue,  it  hardly 
seems  to  act  as  cement. 

How  the  cement  reaches  the  skin  of  the  whale,  will  be 
best  understood  by  referring  to  the  sectional  diagram 
(PL  28,  fig.  1  b).  When  the  circumferential  slip  of  mem- 
brane {b)  splits,  a  new  circumferential  slip  will  be  formed 
over  it,  together  with  new  cement-glands  and  ducts,  and 
cement  {Zy  z)  will  issue  from  four  new  orifices,  and  will  ex- 
tend on  both  sides  of  these  orifices,  till  the  ends  meet  and 
become  united,  thus  forming  a  narrow,  18-sided,  con- 
tinuous, new  slip  of  cement,  with  18  spokes  proceeding 
from  it.  I  have  not  noticed  lines  of  union  in  the  cement 
of  any  one  slip  ;  but  the  matter  forming  each  slip,  certainly 
has  proceeded  from  four  distinct  orifices.     Seeing  how  per- 
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fectly  succesBivc  layers  of  cement  often  become  blended 
together,  tines  of  union  or  junction,  conld  hardly  be  ex- 
pected to  be  preserved  in  the  same  individual  layer.  When 
the  circumferential  slip  of  basal  membrane  splits,  the  under- 
lying slip  of  cement,  which  we  will  call  a,  does  not  aplit, 
but  becomes  stretched,  so  that  the  newly-formed  slip  of 
cement,  which  we  will  call  b,  does  not  reach  the  akin  of 
the  whale.  As  the  new  circumferential  slip  of  basal  mem- 
branes goes  on  increasing  in  width,  a.  continues  to  be 
stretched,  but  does  not  split,  till  at  least  another  circum- 
ferential slip  of  basal  membrane  has  been  formed  and  has 
been  split,  and  till  b  has  been  also  stretched.  By  this 
time,  the  cement-tissue  a  has  assumed  its  normal  stnictare, 
and  has  the  power  of  adhering  to  tlie  whale's  skin,  which  if 
has  now  reached,  owing  to  the  splitting  of  the  under  and 
older  slips  of  cement.  At  the  next  period  of  growth,  a 
itself  will  split,  and  b  will  touch  the  whale's  skin  and 
adhere  to  it ;  and  this,  also,  will  ultimately  split.  It  results 
from  this  action,  that  the  cement  has  a  stretched,  and  some- 
times even  a  fibrous  appearance,  with  the  lower  edges  of  the 
layers,  of  which  each  slip  of  cement  is  formed,  thinning  out 
I  have  before  stated,  that  the  two  or  three  laat-fonned 
slips  of  basal  membrane  are  formed  at  first  too  naiTOw, 
and  apparently  have  to  be  dragged  outwards,  over  each 
other :  and  it  is  perhaps  owing  to  this  circumstance,  and 
to  globules  of  cement  having  first  aflhered  to  the  imder 
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^1    in  the  diagram,  but  standing  where  the  letter  (p)  stands), 

M    9o'\t  must  be  with  the  cement,  which  thus  likewise  comes, 

I     in  an  unusual  manner,  to  invest  the  outer  surface  of  the 

folded  walls  of  the  shell,  and  attaches  them  to  the  skin  of 

the  whale, — ^which  latter  is  always  growing  upwards,  and 

tending  to  bury  the  shell. 

Platj^epas  decorata. — ^This  genus  is  closely  allied  to 
CcNronula,  and  the  cementing  apparatus  is  essentially  simi- 
lar. In  one  specimen,  I  counted  no  less  than  forty-nine 
slips  of  basal  membrane,  each  of  which,  of  course,  had  its 
pair  of  cement-glands,  and  each  of  the  latter  its  two 
•ducts.  The  glands  consists  of  a  transverse  enlai^ment 
of  the  trunk,  as  in  the  early  stages  of  Coronula.  Neither 
the  glands  nor  the  duct^  when  old,  become  filled  up  with 
cement>  but  only  the  main-trunk.  The  ducts  are  very 
delicate  and  thin ;  the  larger  ones  being  only  -^^  of  an 
inch  in  diameter.  The  glands  stand  some  way  apart  on 
the  two  cement  trunks ;  and  the  latter,  instead  of  being 
straight  as  in  Coronula,  are  deeply  serpentine ;  the  glands 
are  formed  on  each  bend,  so  that,  though  all  on  one  side 
are  connected  on  the  same  trunk,  they  form  a  double  row  on 
each  side  of  the  basal  membrane.  The  basal  membrane  (in 
the  centre  of  which  I  distinctly  saw  the  antennae  of  the 
pupa)  has  six  deep  bays  or  excisions,  corresponding  with  the 
midribs  (see  PI.  17,  la,  \  d)  of  the  six  compartments ;  and 
the  two  ducts  from  each  gland,  on  the  right  and  left  sides, 
debouch  at  the  heads  of  the  four  lateral  excisions,  exactly 
opposite  the  midribs  of  the  lateral  and  carino-lateral  com- 
partments. The  later-formed  glands,  owing  to  all  of  them 
being  situated  some  way  apart  from  each  other  on  the 
two  cement-trunks,  lie  further  from  the  centre  of  the  basis 
than  do  the  orifices  of  their  ducts  ;  hence  the  later-formed 
ducts  are  directed  a  little  backwards,  or  from  near  the 
circumference  towards  the  heads  of  the  deep  excisions. 

Tubicinella, — The  cementing  apparatus  is  here  less  sym- 
metrical ;  but  this,  I  believe,  is  chiefly  owing  to  the  basal 
membrane  being  formed  of  successively  larger  discs  (not  slips) 
of  membrane,  thrown  down  not  quite  concentrically  one 
over  the  other ;  each  new  disc  of  membrane  seems  to  cover 
the  last-formed  cement-glands  and  ducts;  and   there  are 
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OS  many  ducts  and  glands  as  there  are  discs  of  membrane, 
all  adhering  together.  In  one  specimen,  it  appeared  that 
normally  there  were  four  seta  of  cement-ducta,  as  in  the 
allied  genera  of  Coronula  and  Platylepas;  but  in  dCEer 
specimens,  the  ducts  were  distributed  very  irregularly.  In 
one  case  the  two  cement-trunks  extended  parallel  and  close 
together,  one  of  them  terminating  long  before  the  other.  I 
have  ^ven  a  figure  (Fl.  28,  fig.  3)  of  three  of  the  cement- 
glands,  removed  from  the  basal  membrane,  together  with  their 
ducts.  The  cement-trunk  (//}  seemed  to  be  a  little  enlai^ed, 
and  to  be  crossed  by  septa,  as  it  entered  the  glands  (A),  but  I 
could  not  make  out  this  structure  clearly  enough  to  be  repre- 
sented. Whilst  young,  the  cement-glands  stand  some  little 
way  apart  from  each  other ;  and  in  the  figure  given  of  some 
of  the  last-formed  glands,  they  are  hardly  separate  enough. 
Each  gland  gives  out  obliquely,  on  one  side,  a  cement-duct  (r) 
which  I  traced  in  several  cases  to  the  margin  of  one  of  ^e 
discs  of  basal  membrane,  where  cement  issued  from  it ;  and 
on  the  opposite  side,  a  tapering  spur  (3),  varying  in  length, 
which  may  be  called,  and  I  believe  really  is,  a  rudimentary 
duct.  Of  these  spurs  we  shall  meet  many  instances  in 
other  genera.  The  duct  {c)  and  the  spur  (S),  close  to 
where  they  entered  the  gland,  in  some  specimens  gave  off,  at 
about  right  angles,  short  blunt  points,  or  rudimentary 
branches.  This  duct  and  spur  correspond,  I  believe, 
with  the  two  ducts    in   Coronula ;    but  besides  these,  a 
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not  able  to  trace  these  ducts  to  their  glands.  In  these 
zig-sag  ducts,  and  in  the  rudimentary  points  sometimes 
omerved  at  the  base  of  the  duct  {c),  and  likewise  at  the 
base  of  the  spur  (b),  we  see  the  first  indication  of  that 
tendency  to  bifurcation,  so  strongly  characteristic  of  the 
oement-ducts  in  all  the  genera,  excepting  those  already 
described,  which  are  allied  to  Coronula. 

Ckdanobia  pattda. — ^The  cementing  apparatus  is  here 
diiefly  remarkable  for  the  thinness  and  straightness  of  the 
main  trunk,  {//,  PL  28,  fig.  2),  and  from  the  great  distance 
at  which  the  glands  stand  apart ;  had  another  gland  been 
drawn^  it  woidd,  on  the  scale  here  used,  have  stood  exactly 
under  the  two  upper,  {(f  d)  in  fig.  1  c.  We  here  see  that 
the  trunk  (/),  before  entering  the  gland  (7^),  has  an  en- 
larged portion  {g) ;  this,  I  suspect,  is  a  very  general  struc- 
ture. Each  gland  gives  out,  on  opposite  sides,  two  ducts 
{a  a,  b  b)^  larger  even  than  the  main  trunk ;  and  these  ducts 
bifiircate  repeatedly,  and  inosculate.  By  this  inosculation  it 
is  not  improbable  that  all  four  ducts,  proceeding  from  the 
two  glands  of  the  same  age,  may  be  connected  together ; 
certainly  the  bifurcating  branches  from  the  same  duct  thus 
become  repeatedly  connected.  For  the  first  two  or  three 
bifurcations  the  ducts  decrease  very  little  or  not  at  all  in 
diameter;  but  nearer  the  circumference  they  become 
smaller.  The  ducts,  also,  proceeding  from  the  younger 
and  smaller  glands,  are,  of  course,  proportionably  smaller. 
Ill  one  case  I  was  able  to  count  four  bifurcations  in  the 
duct  between  the  gland  and  the  edge  of  the  basal  mem- 
brane. It  follows  from  this  structure,  that  the  basal  mem- 
brane, at  each  period  of  growth,  is  cemented  down  by  cement 
issuing  from  several  orifices ;  but  we  shall  presently  find 
that  in  other  genera  the  cement  proceeds  from  many  more 
orifices.  In  fig.  2  there  is  represented,  by  the  aid  of  the 
camera,  a  small  portion  (from  the  outer  {a)  to  the  outer  [fj) 
being  ^ths  of  an  inch  in  length)  of  the  basal  membrane, 
with  all  the  several  cement-ducts  adhering  to  it,  which  I 
could  distinguish,  and  drawn  of  their  proper  relative  sizes ; 
this  figure  also  shows  some  of  the  bifurcations,  but  no  inos- 
culation happened  to  be  included  in  the  space  here  given ;  the 
basal  membrane  itself  has  not  been  represented.    In  taking 
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a  view  of  a  considerable  portion  of  the  basal  membrMe, 
especially  towards  the  circumference,  some  parallelism  in 
the  branches  could  be  perceived;  one  eet  of  branches  tending 
to  mn  in  the  direction  of  the  ray  of  the  circle,  and  the  other 
set  in  the  line  of  the  circumference. 

ElmiinN9  Kinffii. — The  cement-glands  here  resemble 
those  of  Chelonoliin,  but  the  trnnk  does  not  seem  to  be 
enlarged  before  entering  the  gland.  The  glands  are 
situated  rather  far  apart ;  and  the  chief  peculiarity  is,  that 
the  trunk  connecting  the  glands  is  as  tortuous  as  the  track 
of  a  worm.  Each  gland  gives  ont  two  ducts,  which  bifur- 
cate repeatedly,  and  often  inosculate,  making,  in  parts,  an 
hexagonal  mesh-work :  some  of  the  branches  do  not  de> 
bouch  on  the  basal  membrane,  but  terminate  in  blunt 
points.  So  numerous  are  the  ducts,  that  the  basal  mem- 
brane may  be  compared  to  pieces  of  paper  with  the  fine 
fibrous  branching  roots  of  some  plant  dried  and  heaped  on 
it.  Some  of  these  ducts  are  very  regularly  jointed,  and 
resemble  a  conferva, — an  appearance  which  I  believe  is 
owing  to  divisions  in  the  contained  cement ;  other  ducts 
are  partially  marked  by  little  wrinkles,  as  presently  to  be 
described  under  Balanus.  The  cement,  instead  of,  as  here- 
tofore, invariably  forming  a  slip  round  and  beneath  the  cir- 
cumference of  the  basal  membrane,  here  often  forms  little, 
independent,  circular,  and  irrcgiilarly-sha])ed  discs,  ench  of 
which  has  issued  from  a  single  orilice.     1  may  here  add 
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suspended  had  become,  as  viewed  from  the  outside,  deeply 
concave — the  cement  had  apparently  continued  to  try  to 
reach  the  rock,  and  now  hung  down  in  the  form  of  two 
thickish  roots,  some  tenths  of  an  inch  in  length.  These 
roots  were  round,  and  tapered  either  to  a  fine  or  blunt 
point ;  one  was  doubled  on  itself,  and  so  had  become  united ; 
in  the  other,  I  could  perceive  five  layers  or  sheaths  of  the 
cement-tissue,  one  within  the  other ;  the  innermost  of  these 
lajrers,  which  once,  no  doubt,  formed  the  outside  surface  of 
the  root,  was  only  a  quarter  of  its  present  length. 

In  Bedanua  tintinnabidum,  the  basis  is  calcareous :  when 
its  npper  surface  is  cleaned,  dried,  and  examined  under  a 
good  light,  the  numerous  larger  cement>dacts  can  be 
seen,  even  by  the  naked  eye,  or  under  a  weak  lens,  and 
{Hcsent  an  elegant  appearance.  These  larger  ducts  run  in 
parallel  lines  from  the  two  chains  of  glands  towards  the 
circumference.  They  are  all  encrusted  with  calcareous 
matter,  and  in  the  more  central  parts  are  hidden  under  it; 
at  each  period  of  growth,  when  the  basis  is  added  to  round 
the  circumference,  it  would  appear  that  a  layer  of  excessive 
tenuity  of  shell  is  thrown  down  over  the  whole  surface,  just 
in  the  same  way  as  in  Tubicinella,  at  each  period,  a  new 
and  lai^r  disc  of  membrane  was  thrown  down  over  the 
pre-existing  membranes  with  tlieir  cementing  apparatus. 
The  cement-glands,  in  the  middle  of  the  basal  plate,  seem 
often  to  give  rise  to  small  abnormal  depositions  of  calca- 
reous matter.  When  the  basis  (it  is  best  to  take  a  young 
specimen)  is  slowly  dissolved  in  acid,  all  the  cementing 
apparatus  is  left  uninjured,  adhering  to  the  delicate  tissue 
which  before  existed  in  a  calcified  condition.  Near  the 
middle  I  saw  the  two  antennae  of  the  pupa;  and  from 
them  the  two  cement-trunks  extended  about  half-way 
towards  the  circumference,  lliese  two  chains  of  glands  are 
often  placed  very  irregularly,  but  they  tend  to  form,  as  in 
Coronula,  a  large  angle,  open  towards  the  rostral  end  of  the 
shell.  The  glands,  close  to  the  old  antenna;,  commence 
abruptly,  of  rather  large  size  :  the  later-formed  glands,  with 
their  ducts,  are  in  regular  order  larger  than  the  younger  ones, 
and  stand  much  closer  together.  After  immersion  in  acid 
all  the  glands  and  ducts  appeared  empty,  instead  of  the  older 


148  BAI.ANIDJ!. 

ones  being,  aa  in  Coronula,  Blled  with  cement.  In  one 
case  I  counted  on  each  trunk  twenty-five  glands,  besides 
some  smaller  obscure  ones  close  to  the  centre. 

In  PL  28,  fig.  4  6,  1  have  given  a  drawing  of  two  of  the 
cement  glands :  the  cement-trunk  (//)  is  smooth  and  ap- 
parently cylindrical :  it  becomes  enlarged  (at  ^)  before  en- 
tering the  gland :  it  seems  even  to  be  prolon^d  across  the 
gland  under  the  form  of  a  narrow  bar  (not  represented), 
vrhich  apparently  serves  to  keep  the  two  ends  of  the  trunk, 
on  the  two  sides  of  the  gland,  in  their  proper  relative  places 
and  distances.  The  gland  itself  is  an  elongated  bag  (k), 
which  properly  lies  exactly  over  the  enlai^d  portion  (y)  of 
the  trunk,  but  in  the  drawing  has  been  purposely  dis- 
placed :  it  gives  rise,  in  the  later-formed  glands,  to  a  sort 
of  neck  (see  the  upper  gland),  which  is  either  so  long  as  to 
deserve  rather  to  be  called  a  duct  and  which  soon  bifur- 
cates, or  is  quite  short  (see  the  lower  gland)  and  gives  rise  to 
two  separate  ducts.  On  the  opposite  side  of  these  glands, 
there  is  a  spur  {m),  of  greater  or  shorter  length,  which  is 
evidently  a  rudimentary  duct,  for  in  the  younger  glands  it 
existed  as  a  perfect  duct.  Moreover,  the  first-mentioned 
duct  often  gives  off  branches  [f),  having  an  exactly  similar 
appearance  with  the  spur  (m).  The  membrane  of  which  the 
cement-trunk  (/),  with  the  enlargements  (y),  is  composed, 
is  smooth,  but  that  of  the  glands  and  of  all  the  ducts,  presents 
a  very  peculiar  appearance,  which  at  first  would  be  called 
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the  circumferentia]  duct,  and  the  other  {f)  bifurcates  again ; 
of  the  latter,  one  branch  tinites  with  its  fellow  from  the 
opposite  gland,  and  then  forming  a  single  duct  (f)  enters, 
as  do  the  two  other  branches,  the  circumferential  duct.  Thus, 
into  the  latter,  five  main  ducts  enter:  the  position  of  their 
points  of  entrance,  with  respect  to  the  shell,  varies  consider- 
ably ;  but  I  think  the  five  points  tend  to  face  the  middle  of 
the  rostrum,  and  middle  of  the  two  lateral  compartments  on 
each  side.  In  some  other  specimens,  in  which  the  ducts 
were  nearly  as  simple,  I  observed  that  the  neck  or  main 
duct  at  once  divided  into  three  branches,  instead  of  into 
two,  with  one  soon  bifurcating ;  and  on  one  side  a  rudi- 
mentary branch  or  spur  was  given  off  (above  /),  indicating 
a  tendency  to  an  additional  bifurcation.  In  the  later- 
formed  glands,  the  ducts  proceed  only  from  the  outer  sides 
and  form  the  ends  of  the  glands  furthest  from  the  centre ; 
but  in  the  earlier-formed  and  smaller  glands  of  the  same 
individual,  other  ducts  proceed  from  the  inner  sides,  where 
in  the  older  glands  the  spurs  {m)  are  situated :  moreover, 
in  the  younger  glands,  all  the  ducts  bifurcate  much  oftener 
(how  often  I  was  not  able  to  ascertain),  before  entering  the 
circumferential  duct;  many  of  the  branches,  however,  ter- 
minating in  spur-like  points.  Now  if  we  imagine  twenty 
or  thirty  repetitions  of  the  ducts  given  in  fig.  4  a,  (inde- 
pendently of  the  greater  complication  of  the  ducts  of  the 
younger  glands),  each  a  very  little  smaller  than  the  other, 
and  placed,  with  the  main  branches  parallel,  one  over  and 
within  the  other,  we  shall  gain  some  insight  into  the  won- 
derfully complicated  structure  of  the  cementing  apparatus 
in  this  and  many  other  species  of  Balanus. 

I  have  as  yet  only  alluded  to  the  circumferential  duct 
(«, «,  PL  28,  fig.  4  a):  we  have  not  hitherto  met  with  this 
duct,  but  I  suspect  that  the  branches  which  in  Chelonobia 
inosculate,  and  which  seem  to  run  nearly  parallel  to  the 
circumference  of  the  basal  membrane,  answer  the  same 
purpose  of  connecting  the  ducts  together,  and  are,  perhaps, 
strictly  homologous.  In  this,  and  some  other  species  of 
Balanus,  the  last-formed  circumferential  duct  runs  round 
the  margin  of  the  upper  lamina  of  the  basal  plate,  close 
to  the  basal  edges  of  the  walls ;  and  as  these  latter  have 
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projecting  longitudinal  ribs,  the  duct  curves  a  little  round 
each  rib ;  so  that  the  whole  duct  is  formed  by  as  many 
short  inwardly  curved  portions  as  the  walls  have  libs,  or 
lon^tudinal  septa.  Between  the  basal  extremities  of  these 
parietal,  longitudinal  septa,  the  extremities  of  the  radiating 
septa  of  the  basis  project  and  enter;  and  along  the  crests  of 
the  latter,  little  branch-ducts  (i'),  proceeding  from  the  cir- 
cumferential duct,  extend.  In  the  basis,  beneath  the  tubes 
formed  by  the  just-meutioned  radiating  septa,  there  is  a 
cancellated  shelly  mass  (which,  in  fig.  4  a,  was  of  unusual 
thickness],  and  along  the  crests  of  the  branching  ridges 
forming  tbiis  cancellated  mass,  the  sub-branches  of  the  above 
branch-ducts  ((')  run;  these  soon  become  so  minute  as  not 
to  be  distinguished  by  the  highest  powers,  and  thus  form 
a  sheet  of  cement,  which  attaches  the  last-formed  zcHie 
of  the  shelly  basis  to  the  supijorting  surface.  At  what  pdnt 
the  membrane  forming  any  one  duct  ceases,  the  cement- 
tissue  being  alone  left,  I  was  not  able  to  ascertain ;  but  the 
lower  parts  of  the  reticulated  slip  (z,  z,  fig.  4  o)  closely  re- 
sembled the  cement-tissue  which  surrounds  the  disc-segment 
of  the  pupal  antenna  in  Lepaa  australis.  The  circumferential 
duct,  here  and  there,  forms  little  loops,  as  may  be  seen  in 
tig.  4  a :  and  often  two  branches,  running  along  the  crests 
uf  two  adjoining  basal  septa,  proceed  from  a  common  point 
of  the  circumferential  duct.  The  cement  itself,  under  dif- 
I'ercut  parts  of  tlic  basis,  appeals  as  little  separate  discs,  as 
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the  Btructure  seemed  to  be  essentially  the  same.  In  Bal. 
galeatm^  I  found  the  cement-ducts  varying  in  diameter 
from  ^th  to  Tb,699th  of  an  inch  in  diameter.  In  B.  impromms^ 
the  cement-glands  do  not  differ  much  from  those  of 
B.  tintinnahtdum ;  but  the  cement-ducts  bifurcate  often 
before  entering  the  circumferential  duct;  and  the  little 
branches,  which  proceed  from  the  latter,  are  very  short, 
and  almost  immediately,  owing  to  the  thinness  of  the  basis, 
blend  into  a  slip  of  cement. 

I  hope  to  be  excused  for  describing  at  such  length,  the 
apparatus  by  which  sessile  cirripedes  are  permanently 
attisu^hed  to  a  supporting  surface;  for  this  is  the  great 
leading  character  of  the  sub-class,  not  hitherto  observed  in 
any  other  Crustacean.*  It  is  not  easy  to  overstate  the 
singularity  and  complexity  of  the  appearance  of  the  basal 
membrane  of  a  Balanus  or  Coronula :  and  when  we  con- 
sider the  homological  nature  of  the  apparatus,  the  subject 
becomes  still  more  curious:  I  feel  an  entire  conviction, 
from  what  I  have  repeatedly  seen  in  several  genera  of  the 
Lepadidae,  both  in  their  mature  and  pupal  condition,  and 
from  what  I  have  seen  in  Proteolepas,  that  the  cement-glands 
and  ducts  are  continuous  with  and  actually  a  part  of  an 
ovarian  tube,  in  a  modified  condition ;  and  that  the  cellular 
matter  which,  in  one  part,  goes  to  the  formation  of  ova 
or  new  beings,  in  the  other  and  modified  part,  goes  to  the 
formation  of  the  cementing  tissue.  To  conclude  with  an 
hypothesis, — those  naturalists  who  believe  that  all  gaps  in 
the  chain  of  nature  would  be  filled  up,  if  the  structure  of 
every  extinct  and  existing  creature  were  known,  will  readily 
admit,  that  Cirripedes  were  once  separated  by  scarcely 
sensible  intervals  from  some  other,  now  unknown,  Crusta- 

♦  Bathke  has  described  ('Acta  Nova,'  1839,  p.  Ii7),  in  sonic  siphonoslo 
matous  crustaceans,  a  pair  of  curious  organs,  which  serve  to  secrete  a  sub- 
stance that  holds  the  i^ggs  attached  together  in  a  mass  to  the  parent's  body : 
these  organs  Kathke  has  designated  by  a  similar  name  to  that  wliich  I  have 
used,  namely,  the  cementing  organs  or  reeepiacles;  they  are  distinct  from  the 
oviducts,  but  enter  them  near  their  external  orifices.  As  in  Cirripedes,  the 
cement-glands  and  ducts  are  certainly  continuous  wit  h  an  ovarian  tube ;  and  as 
they  occupy  a  quite  dilTerent  position  in  the  animal's  body,  these  organs  of 
Rallikc,  though  in  some  degree  analogous  in  function,  must  be  homologically 
distinct. 
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ceau3.  Should  these  iiitervening  forms  ever  be  dificovered, 
I  imagine  they  would  prove  to  he  CrustaoeaDB,  of  not  verj 
low  rank,  with  their  oviducts  opening  at  or  near  their  second 
pair  of  antcnuBB,  and  that  their  ova  escaped,  at  a  pe^od  of 
exuviation,  invested  with  an  adhesive  substance  or  tiasue, 
which  served  to  cement  them,  together,  probably,  with  the 
exuvisofthe  parent,  to  a  supporting  surface.  Id  Cirripedea, 
we  may  suppose  the  cementing  apparatus  to  have  bera 
retained ;  the  parent  liersclf,  instead  of  the  exuvise,  bdng 
cemented  down,  whereas  the  ova  have  come  to  escape  by  a 
new  and  anomalous  course. 


Affinities,  Value  of  Charaeterg,  Variation. 

Under  the  Order  it  has  beeo  stated  that  the  Balanids, 
are,  on  the  cirripedial  type,  the  highest  in  the  class ;  that  is, 
they  are  the  most  complicated,  but  not  (to  use  Frofeasor 
Owen's  term)  by  mere  vegetative  repetition.  Amongst 
the  Balanidse,  the  first  section  of  the  genus  Balanus  may  lie 
taken  as  typical ;  here  we  have  the  structure  of  the  shell 
exti'emely  complicated,  yet  beautifully  adapted  for  strength, 
and  for  the  protection  of  the  included  body.  The  cementing 
apparatus  is  here,  also,  most  compUcated.  I  have  divided 
the  Balanidae  into  two  natural  sub>families,  the  Balaninn 
,and  Chthamalinse,  in  accordance  with  certain  differences  in 
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the  ChthamalinSB  I  and  on  the  other  hand^  Pachvlasma,  a 
member  of  the  Chthamalinae,  has  a  shell,  which  if  not 
eumined  during  its  earliest  growth,  would  be  placed  with- 
oat  dobbt  amongst  the  Balaniuae.  But  it  fortunately  so 
happens,  that  in  no  one  character  of  the  body  does  Pachy- 
laana  approach  the  Balaninse  more  nearly,  than  do  the 
other  members  of  its  sub-family;  or  Chelonobia  approach, 
ia  the  same  respects,  the  Chthamalinse.  It  is  only  in 
Chthamalus,  of  which  the  shell  clefffly  places  it  in  the  sub- 
family bearing  its  name,  that  in  some  of  the  species,  the 
less  bullate  labrum, — the  larger  palpi, — the  lower  teeth 
of  the  mandibles  being  laterally  double, — and  the  lower 
stents  of  the  third  pair  of  cirri  being  thickly  clothed^ 
like  the  lower  segments  of  the  second  pair,  with  bristles — 
all  show  that  these  species  make  an  approach  in  structure 
to  the  Balaninae. 

It  will  be  seen  that  I  have  divided  the  Balaninse  into  two 
little  groups,  according  as  whether  the  branchiae  consist  of 
one  or  of  two  plicated  folds  of  membrane,  and  as  whether 
(ff  not  the  scutum  and  tergum  are  articulated  together. 
I  have  been  greatly  tempted  to  follow  Drs.  Leach  and 
Gray,  who  have  separated  the  second  of  these  groups,  con- 
taining the  genera  Coronula,  Tubicinella,  Xenobalanus,  and 
Platylepas,  into  the  sub-family  of  the  Coronulinae.     Cer- 
tainly these  genera  have  a  peculiar  aspect  in  common,  and 
agree  in  being  parasitic  and  imbedded  in  the  skin  of  Ceta- 
ceans, as  is  the  case  with  the  first  three  genera,  or  in  that  of 
turtles,  manatee,  and  sea-snakes,  as  in  Platylepas.     Though 
these  genera  possess  several  peculiar  characters,  yet  I  can 
find  none  common  to  all  four,  excepting  their  imbedment  in 
the  skin  of  Vertebrata,  their  double  branchiae,  and  their 
non-articulated  opercular  valves;  and  these  I  do  not  think 
of  sufficient  importance  to  serve  for  the  separation  of  a  sub- 
family ;  for  in  Chthamalus,  one  species  has  double  branchiae, 
one  species  has  no  branchiae  at  all,  and  the  other  species  have 
single  branchiae ;  so  again  in  Chelonobia,  the  scutum  having 
only  a  homy  articular  ridge,  makes  an  approach  to  Coronula 
and  its  allies.     I  may  further  specify  that  the  folded  walls, 
a  singular  character  common  to  Coronula,  Platylepas  and 
Xenobalanus,  fails  in  Tubicinella ;  the  open  tubes  and  the 


imperfect  outer  lamina  of  the  parietes  towards  their  bases, 
are  characters  which  fail  in  one  species  of  Platylepas ;  the 
muscles  running  to  the  opercular  valves  being  thinly  spread 
out,  and  partidly  without  transverse  stris,  is  also  a  cha- 
racter which  fails  in  Platylepas ;  the  simplicity  of  the  cement- 
ducts  partially  fails  in  Tuhicinella ;  and  lastly,  the  exist- 
ence of  small  intermediate  teeth  on  the  mandibles,  fails 
in  Xenobalanus :  hence,  I  repeat,  I  have  not  thought  it 
prudent  to  admit  the  sub-family  of  the  Coronulinse,  thoo^ 
in  many  respects  a  very  natural  group. 

The  genera  in  the  Balaninse  and  Chthamaliose  are 
founded  chiefly  on  the  number  of  the  compartments  (tiie 
number  being  apparently  due,  as  previously  explained,  to 
the  fusion  or  abortion  of  certain  of  the  eight  typical  com- 
partments) ;  and  secondarily,  on  the  nature  and  even  form  of 
the  basis,  and  on  the  porosity  of  the  walls.  In  Coronula 
and  its  allies,  the  non-articulated  opercular  valves  and  deeply 
folded  walls  come  into  play.  As  a  justiiication  for  iisiag 
these  characters  in  distinguishing  the  genera,  and  even  to  a 
certain  extent  in  separating  the  two  sub-families,  I  must 
call  to  mind  that  the  shell,  with  the  basis,  is  not  merely 
a  dermal  envelope,  as  amongst  Molluscs,  but  actually 
consists  of  the  first  three  segments  of  the  head.  The  parts 
of  the  mouth  and  the  cirri  are  of  very  little  service  in  distin- 
guishing the  genera, — a  singular  fact,  considering  that 
most  of  tW  geiiem  amongst  the  Lepadidai  could  be  distin- 
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as  far  as  the  shell  is  concerned,  leads  into  tlie  fialaninae, 
and  Catophragmus  into  the  Lepadidse;  Octomeris  leads 
towards  Chthamalus,  and  Chthamalus  towards  Chamsesipho. 
Fariatian. — The  discrimination  of  the  species  in  most 
of  the  genera,  offers  very  great  difficulties.  I  cannot 
too  strongly  impress  on  any  one  intending  to  study  this 
dass,  not  to  trust  to  external  character :  he  must  sepa- 
rate and  clean^  and  carefully  examine  the  internal  struc- 
ture and  form  of  the  compartments,  and  more  especially  of 
the  opercular  valves.  After  considerable  experience,  when 
numerous  varieties  of  a  species  have  been  carefully  examined, 
the  eye  acquires  a  sort  of  instinctive  knowledge,  by  which 
it  can  recognise  the  species,  though  the  character  cannot  be 
defined  by  language ;  but  I  have  found  that  no  amount  of 
experience  with  some  of  the  commonest  species,  will  save 
frequent  and  grave  errors,  as  long  as  external  characters 
alone  are  trusted  to.  Not  only  does  every  external  cha- 
racter vary  greatly  in  most  of  the  species,  but  the  internal 
parts  very  often  vary  to  a  surprising  degree ;  and  to  add  to 
the  difficulty,  groups  of  specimens  not  rarely  vary  in  the 
aame  manner.  After  having  given  up  several  years  to  the 
study  of  this  class,  I  must  express  my  deliberate  conviction 
that  it  is  hopeless  to  find  in  any  species,  w/iic/i  has  a  wide 
ran^e,  and  of  which  numerous  specimens  from  different 
districts  are  presented  for  examination,  any  one  part  or 
organ, — which  from  differing  in  the  different  species  is  fitted 
for  offering  specific  characters, — absolutely  invariable  in  form 
or  structure.  I  may  in  one  respect  even  go  fiuther,  and 
affirm,  that,  if  in  a  species,  any  part  or  organ  differs  remark- 
ably from  the  same  part  in  its  congeners,  then  if  many  speci- 
mens are  examined,  especially  when  collected  from  different 
districts,  such  part  or  organ  will  be  found  eminently  variable. 
I  may  instance  the  antenniformed  third  pair  of  cirri  in 
Chthamalus  antennalus^  the  teeth  on  the  posterior  cirri  in 
Acasta  sulcata^  the  terga  in  Fyrgoma  dentatum,  the  adductor 
ridge  of  the  scuta  in  Pyrgoma  cancellaium  and  in  Creusia, 
and  other  such  cases :  hence  it  will  not  do  to  found  a  species 
on  a  alight,  or  sometimes  even  on  a  considerable  difference, 
in  any  single  point  or  organ.  On  the  other  hand,  I  am  far 
from  assertingi  that  if  only  half-a-dozen  specimens  of  some 
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rare  species  of  Cimpede  be  brought  from  some  one  quarter 
of  the  world,  characters  beautifully  defined  may  not  be 
readily  discovered.  In  determining  what  forms  to  call 
varieties,  I  have  followed  one  common  rule ;  namely,  the 
discoveiT  of  such  closely-allied,  intermediate  forma,  that 
the  application  of  a  specific  name  to  any  one  step  in  the 
series,  was  obviously  impossible ;  or,  when  such  inter- 
mediate forms  have  not  actually  been  found,  the  knowledge 
that  the  differences  of  structure  in  question  were  such  as, 
in  several  allied  /orms,  certainly  arose  from  variation, — iat 
instance,  in  the  case  of  two  shells  otherwise  identicali  one 
being  longitudinally  ribbed  and  the  other  smooth,  a  charac- 
ter which  we  know  to  vary, — but  I  have  always  used  this 
argument  from  analogy  with  great  caution.  Finally, 
as  in  the  large  genus  Balanus,  there  is  an  especial  amoont 
of  variation,!  have  there  entered  in  detail  on  tiiis  subject; 
and  I  hope  that  those  interested  in  it,  will  refer  to  that 
discussion,  which  is  almost  verbidly  applicable  to  some  other 
genera  of  the  family,  as  Tetraclita  and  Chthamalus. 

Raie  of  Growth.  EtBwviation.  Powers  of  Repairing  In- 
juries. —  Id  my  former  volume  I  have  shown  that  the 
pedunculated  cirripedes  grow  rapidly ;  this  is  likewise  the 
case  with  the  Balanidae.  Mr.  Stutchbury  informs  me  that 
he  has  seen  numerous  specimens  of  Balanut  Hntinnabuhm 
from  3  to  3  inches  in  height  and  from  5  to  6  inches  in 
circumference  (and  this  is  nearly  the  full  size  which  the 
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species  is  about  two  years :  whether  the  other  and  appa- 
Tently  quicker-growing  species,  are  shorter-lived,  I  have  no 
means  of  judging. 

In  accordance  with  this  rapid  growth  is  the  frequency  of 
the  periods  of  exuviation.  Mr.  Thompson  kept  twenty 
specimens  of  B.  bcUanoides  alive,  and  on  the  twelfth  day 
he  found  the  twenty-first  cast-off  integument,  showing  that 
all  had  moulted  once,  and  one  individual  twice,  within  this 
period.*  This  frequency  of  exuviation,  together  with  the 
aorability  of  the  cast-off  integuments,  explains  the  astonish- 
ing masses  of  exuviae,  which  Mr.  Peach  assures  me  he 
annually  has  observed  off  the  coast  of  Cornwall ;  they  are 
most  abundant  in  April  and  May,  but  he  has  seen  quan 
tities  also  in  September ;  he  could  easily,  as  he  tells  me, 
have  filled  several  quart-measures  with  them.  The  speci- 
mens sent  to  me  consisted  chiefly  of  Balanus  balanoides, 
pefforatus,  and  Chtkamalm  atellatus.  The  opercular  mem- 
brane, with  a  narrow  strip  from  between  the  two  scuta, 
and  another  narrow  strip  from  between  the  two  terga,  are 
moulted  together,  in  connection  with  the  more  delicate 
membrane  lining  the  sack,  and  investing  the  plicated 
branchiae.  This  membrane,  likewise,  is  continuously 
connected  with  that  covering  the  whole  body  and  its 
appendages.  As  I  have  stated  under  the  Lepadidae,  the 
inner  tunic  of  the  oesophagus,  of  the  rectum,  of  the  olfactory 
pouches,  and  that  which  enters  a  little  way  into  the 
acoustic  meatus,  and  the  apodemes  of  the  maxDlae,  are  all 
moulted.  On  the  cirri  and  jaws,  new  spines  are  formed 
with  their  upper  ends  enclosed  within  the  old  spines, 
but  with  their  lower  ends  projecting  inwards,  beyond  the 
bases  of  the  old  spines,  and  inverted  like  the  Angers  of 
a  glove  hastily  pulled  off.  The  membranes  of  the  body,  in 
the  act  of  exuviation,  split,  I  believe,  only  over  the  prosoma. 
How  the  neat  separation  of  the  opercular  membrane,  from 
all  round  the  sheath  and  opercular  valves,  is  effected,  I  do 
not  fully  understand ;  but  it  is,  probably,  analogous  to  the 
splitting  of  the  thick  carapace  of  the  common  crab.  I  sus- 
pect in  CJoronula,  in  which  genus  and  its  allies  the  oper- 

*  In  Daphnia,  Straus  ('Mem.  du  Museum/  tom.  vi,  p.  151)  found  that  the 
indiyiduab  moulted  every  five  or  six  days. 
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cular  membrane  is  Dot  periodically  moulted,  that  the  mem- 
brane lining  the  sack  is  not  always  thrown  off  at  the  some 
exact  time  with  that  of  the  body.  In  Chthamaliu  stdhtut, 
in  the  act  of  moulting,  the  opercular  membrane  ia  the  last 
part  that  separates  from  the  new  underlying  membranes: 
I  find  that  this  species  can  moult  when  kept  in  a  damp 
box  ont  of  water.  The  new  membranes  of  the  body, 
immediately  after  the  exuviation,  are  not  lax  in  any  extreme 
degree.  The  exuvise  of  the  genus  Chthamalus,  and  of  some 
other  genera  amongst  the  Chthatnalinse,  can  at  once  be 
recognised  by  the  divergence  of  the  posterior  _/%*»■  paiis 
of  cirri :  in  the  case  of  Chthamalus  ste/latus  I  have  dso  noticed 
that  the  animal  generally  dies  with  these  cirri  in  the  same 
divergent  position.  Finally,  I  cannot  doubt*  that  the 
Triton  described  by  Linnseus  was  only  the  exuvise  of  some 
Balanus  (probably  £.  porcatua) ;  Linnsens  mistaking  the 
probosciformed  penis  for  the  mouth  of  his  imagined  distinct 
animal. 

I  have  seen  a  few  specimens  showing  that  when  the  shell 
has  been  broken  it  can  be  repaired ;  and  this  I  believe 
is  effected  by  the  growth  of  a  crest  of  corium  between 
the  broken  edges,  and  the  subsequent  calcification  of  this 
crest.  Mr.  Stutchbiiry  possesses  a  monstrous  specimen  of 
Chchnobia  teatndhiaria,  in  which  one  of  the  lateral  com- 
partments on  one  side  has  not  been  developed.  The  cirri 
not  rarely  get  cut  off,  but  are,  as  it  appeiirs,  soon  repaired. 
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ividing  into  new  aod  smaller  segments, — in  one  instance  ten 
\  Dumber, — which  at  the  next  exuviation  would,  no  doubt, 
e  invested  with  an  external  membrane,  and  be  freely 
xposed.  In  another  instance,  the  pedicel  of  a  posterior 
irrus  had  been  cut  off  and  subsequently  closed;  in  this 
Dstance,  a  whole,  immature,  miniature  cirrus,  with  the  two 
ami,  each  having  fifteen  minute  segments,  was  thus  en- 
]osed  in  what  had  been  the  single  lower  segment  of  the 
>edicel.  I  have  seen  several  specimens  of  Balanus  hala- 
toides,  as  described  under  that  species,  with  several  of  the 
am  aud  the  penis  truncated ;  but  I  believe  this  was  owing 
'jo  monstrosity,  which  seemed  particularly  to  affect  the  male 
irgans  of  generation ;  for  no  reparation  seemed  to  be  in 
progress.  In  a  specimen  of  Coronula,  however,  the  penis 
ippeared  to  have  been  really  cut  off  by  accident ;  it  had 
been  closed,  by  a  scab,  with  concentric  lines,  like  the 
articular  rings  on  the  penis  itself;  and  within  the  case  thus 
formed,  the  corium  had  healed,  and  had  become  pointed, 
hat  inverted ;  I  presume  that  the  point  would,  after  another 
exuviation,  have  been  everted,  and  its  length  thus  increased. 


Geographical  Range  and  Habits. 

With  respect  to  range,  the  results  orrived  at  have  no 
particular  interest,  for  the  species  are  not  sufficiently  nume- 
rous; and,  what  is  still  more  adverse,  the  genera,  with 
nnimportant  exceptions,  range  over  the  world ;  so  that 
there  is  no  scale  of  differences,  and  it  cannot  be  said  that 
these  two  regions  differ  in  their  genera,  and  these  two  only 
in  their  species.  In  all  the  following  remarks,  I  have 
trusted  exclusively  to  my  own  specific  identification ;  and 
have  rejected  all  assigned  localities  which  appeared  from  any 
cause  to  be  doubtful.  Sessile  cirripedes  are  found  in  every 
sea,  from  lat.  74°  18'  north  to  Cape  Horn.  The  area 
included  between  the  north  point  of  the  Philippine  Archi- 
pelago and  the  south  point  of  Australia,  extending  on  the 
right  hand  to  New  Zealand,  and  on  the  left  to  Sumatra, — 
an  area,  which,  though  including  two  distinct  Cirripedial 
regions,  is  small  compared  with  the  surface  of  the  globe, 
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yet  includes  a  greater  number  of  species,  especially  of 
peculiar  species,  than  the  whole  rest  of  the  known  world. 
This  is,  probably,  in  chief  part  due  to  the  broken  nature  of  the 
land,  affording  diversified  habitats,  and  to  much  of  the  coast 
being  rocky.  Cirripedes,  from  requiring  to  be  attached, 
cannot  live  where  the  shores  and  adjoining  bottom  are  sandy 
or  muddy  or  formed  of  moving  shingle ;  hence,  no  doubt,  li 
arises,  that  there  is  such  a  remarkable  contrast  in  the  great 
number  of  the  species  inhabiting  the  bold  rocky  western 
coast  of  South  America,  and  the  few  species  living  on  the 
sloping,  and  often  sandy  or  muddy  or  shingly,  eastem 
shores  of  this  continent.  Hence,  also,  I  believe,  it  is  that 
not  many  species  have  been  brought  from  India.  Coral- 
reefs  are  not  favorable  to  Cirripedes,  consequently  but 
few  are  known  to  inhabit  the  islands  of  the  Pacific  Ocean. 
Where  Cirripedes  can  live,  though  the  species  in  no 
district  are  numerous,  the  individuals  abound  in  infinite 
numbers :  I  have  walked  over  the  coast-rocks  of  the  Falk- 
land and  Cbonos  Islands,  of  Chile  and  Van  Diemen's  Land, 
furly  encrusted  over  wide  spaces  with  a  continuous  layer  of 
Cirripedes,  consisting  of  oiuy  two  or  three  species ;  in  the 
same  manner  as  may  be  observed  on  many  parts  of  the 
shores  of  Great  Britain,  and,  I  believe,  of  North  America. 

With  respect  to  the  effects  of  temperature  on  the  range 
of  Cirripedes,  no  genus  (having  more  than  one  species)  is 
confined  to  the  torrid  zones.     P^rgouia,  from  being  always 
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those  exhibiting  the  mean  tmiperatiire  of  the  waters  along 
their  course,  for  the  coldest  thirty  consecutive  days  in  any 
season  of  the  year,  are  given  ;  and  which  lines  Mr.  Dana 
has  sbowD  are  the  most  influential  in  governing  the  dis- 
tribution of  marine  animals.  At  the  isocryme  of  68°, 
Hr.  Dana  divides  the  torrid  and  sub-torrid  zones  from  the 
Kveral  temperate  zones ;  and  at  44°,  the  temperate  from 
the  snb-&igid  and  frigid  zones ;  but  as  no  Cirripedes  are 
exclusively  confiDed  to  these  frigid  zones,  we  may  here  dis- 
regard them.  From  Mr.  Dana's*  table  of  the  areas  of  the 
toirid  and  temperate  ocean-zones,  on  both  sides  of  the 
equator,  it  seems  that  they  are  nearly  as  337  to  278,  in 
relative  area ;  and  consequently,  he  remarks,  that  the  marine 
species  in  any  class,  if  distributed  equally  over  the  two,  would 
bie  one  fifth  more  numerous  in  the  torrid  than  in  the  tem- 
perate zones.  Now  of  Cirripedes,  taking  all  the  orders,  there 
are  at  present  known  147  species ;  of  these,  7  have  doubtful 
habitats,  leaving  140  for  comparison.  Of  these  140,  nearly 
one  quarter,  or  37,  inhabit  both  the  torrid  and  temperate 
zones,  as  above  defined ;  46  are  found  exclusively  in  the 
torrid,  and  57  exclusively  in  the  temperate  zones ;  so 
that  the  temperate  zones,  though  less  in  area,  and  liaving, 

{)roportionally,  even  a  considerably  lesser  length  of  coast- 
ine,  nevertheless  have  a  preponderance  in  the  number  of 
species.  But  it  should  be  borne  in  mind,  that  tliere  are 
Aeo  great  temperate  districts,  separated  from  each  other  by 
one  great  torrid  district;  and,  inasmuch  as  the  number 
of  species  in  any  region  seems  to  depend  in  some  degree 
on  the  isolation  of  the  sub-regions,  we  might  have  ex- 
pected (the  other  conditions  now  being,  and  the  pasf  condi- 
tions having  been  alike),  that  the  two  great  temperate 
areas  would  have  contained  more  species,  perhaps  doubly 
more,  than  the  single  great  torrid  ai-ea. 

The  proportional  numbers,  above  given,  arc  not  very 
widely  different,  whether  we  take  separately  the  Balanidas, 
the  Lepadidae,  or  all  together.  Mr.  Dana  has  shownt  at 
length,  that  generally  amongst  the  Crustacea,  the  species 
which  he  considers  of  highest  rank,  belong  to  the  extra- 

•  'Cnutaoea:  Daited  States  Eiploriiur  Eipedition,'  p.  U7fl  (correctpjl). 

t  n»d.,  p.  i&is. 
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tonid  zones :  there  seems  to  me  in  all  such  cases  to  be 
some  degree  of  vagueness  in  the  attempt  to  determine 
which  are  highest  or  lowest,  but  I  have  dready  elsewhere 
stated  that  Balanus  is,  probably,  the  most  eminently 
Cirripedial  form,  and  exhibits  in  the  strongest  manner  all 
the  characters  by  which  Cirripedes  differ  from  other  Crus- 
tacea ;  as  this  geuus  is  the  largest,  containing  36  species, 
of  which  the  habitats  are  known,  I  may  state  that  of  these, 
exactly  one  third,  or  1 2,  inhaliit  both  zones ;  9  exclusively 
inhabiting  the  torrid,  and  16  exclusively  the  temperate 
zones.  According  to  the  proportions  of  the  whole  class,  the 
numbers  should  have  been  9  torrid,  to  only  ll'll  tem- 
perate ;  so  that  evidently  the  genus  Balanus  (in  one  sense 
typical)  inclines  towards  the  temperate  regions  more  strougly 
than  does  either  the  family  or  the  sub-class  to  which  it 
belongs. 

With  respect  to  the  relation  between  the  size  acquired 
by  the  different  species  of  sessile  cirripedes,  and  the  tem- 
perature of  the  localities  inhabited  by  them,  the  genera 
Chthamalus,  Tetraclita,  and  Balanus,  alone  can  serve  for 
comparison :  in  Chthamalus  much  the  largest  species  is 
found  in  the  temperate  zone  :  on  the  other  hand,  the  two 
largest  species  of  Tetraclita  are  from  the  torrid  zone, 
though  one  of  them  also  sometimes  ranges  into  the  tem- 
perate seas :  in  Balanus,  the  largest  species,  and  six  other 
species  having  a  basal  diameter  sometimes  over  two  inches, 
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and  TetracHia  radiata,  which  seem  to  range  over  nearly  the 
whole  world  (excepting  the  colder  seas),  are  species  which 
are  habitually  attached  to  ships,  and  which  could  hnrdly  fail 
to  be  widely  transported.  Indeed,  it  appears  to  me  surprising, 
that  such  species  as  Balanua  psillacug  and  eburneuB,  which 
often  become  attached  to  vessels,  should  still  be  conBnecI, 
the  one  to  Southern,  and  the  other  to  Northern  America. 
Bat  some  other  Cirripedes,  which  I  have  never  seen  attaclied 
to  vessels,  have  likewise  immense  ranges :  thus  Telradita 
poroaa  is  found  in  every  tropical  and  warmer  sea,  and 
Chtkamalua  stellatua  ranges  round  the  world  in  the  northern 
hemisphere,  and,  along  the  eastern  side  of  America,-  far 
south  of  the  equator :  Balanus  spongicola,  and  Acaata 
tpoKffites,  extend  from  the  shores  of  Britain  to  the  Cape  of 
Good  Hope:  Balanus  lavis  ranges  from  Tierra  del  I'uego 
to  California.  I  may  further  remark,  that  the  only  two 
other  species  of  Balanus,  and  the  one  Chthamalns,  inhabiting 
Tierra  del  Fuego,  are,  also,  found  on  the  shores  of  Peru. 
But  to  show  the  powers  of  endurance  in  some  species,  I  may 
Bpecify  the  case  of  Balnniia  improvisun,  whicli  flourishes  on 
the  coast  of  Nova  Scotia,  amongst  the  West  Indian  Islands, 
in  Southern  Patagonia,  and  near  Guyaquil.  Even  more 
Btriking  is  the  case  of  B.  crenaiux,  of  which  I  have  seen 
specimens  from  latitude  74°  4S'  north,  from  the  West 
ladies,  and  the  Cape  of  Good  Hope  !  In  these  two  latter 
localities,  however,  it  seems  to  be  rare,  and  may  have  been 
first  transported  to  them  from  the  shores  of  Europe,  on  the 
bottoms  of  vessels,  to  which  it  sometimes  adlieres. 

The  several  species  of  Balanida3  live  attached  either  to 
coast-rocks,  or  to  objects  at  various  depths,  down  to,  as  in 
the  case  of  Balanus  crenalus,  50  fathoms.  Balanus 
6<danoides  sometimes  adheres  to  rocks  or  wood  so  high  up, 
that  it  is  not  covered  by  water  during  the  neap  tides.  Mr. 
Thompson  has  informed  me,  that  he  once  accidentally  kept 
some  specimens  of  this  species  out  of  water  for  seven  days 
in  a  warm  room,  and  that  tliey  were  then  quite  lively.  Tliis 
species,  is  very  easily  killed  by  brackish  water,  as  are  some 
other  species,  whilst  B.  iiiiprocimii  niul  ebiiraeiis  can 
flourish  in  it;  and  at  the  Falkland  Islands,  I  saw  Blniinius 
Kinffii  attached  to  rocks  at  the  mouth  of  a  fresh-water 
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brook,  so  as  to  be  covered  by  pure  water  during  the  ebb 
of  each  tide.  Sessile  cirripedes  adhere  to  all  sorts  of 
objects,  floating  and  flxed,  animal  and  vegetable,  living  and 
dead,  organic  and  hiorganic.  Chthamaliis  is,  perhaps,  more 
commonly  attached  to  rocks  than  are  the  other  genera. 
Living  Mollusca  are,  I  think,  the  most  frequent  objects  of 
attachment :  Mr.  Cuming  has  remarked  to  me,  that  shells 
covered  by  an  epidermis,  as  Patella,  Haliotis,  and  Mytilus, 
are  the  greatest  favorites.  Acaata  is  always  imbedded  in 
sponges,  or  in  the  sponge-like  bark  of  Isis ;  Pyrgoma  end 
Creusia  in  corals ;  Chelonobia  is  attached  to  turtles,  and  one 
species  to  crabs  or  very  smooth  shells ;  Coronula,  Tubid- 
nelta,  and  Xenobalanus,  are  imbedded  in  the  skin  of 
Cetaceans ;  and  Flatylepas  in  that  of  manatee,  turtles,  or 
sea-snakes. 

If  we  attempt,  with  our  pi-csent  not  very  imperfect 
materials,  to  divide  the  globe  nito  provinces,  according  to 
the  amount  of  difference  in  their  Cirripedial  inhabitants, 
including  all  orders  and  families,  and  disregarding  entirely, 
as  I  think  we  ought,  all  probabilities  or  conclusions  deduced 
from  the  distribution  of  other  tribes  of  animals,  we  find 
that  the  globe  may  be  divided  into  the  four  following  great 
provinces  and  one  sub-province.  I  should  premise,  that  in 
the  following  remarks  and  tables,*  the  species  of  Lepas, 
Conchoderma,  Chelonobia,  Coronula,  Platylepas,  and  Tubi- 
cinella,  are  excluded,  owing  to  their  beiiiE  attached  to  float- 
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Had  I  included  the  West  Indies*  in  my  first  province,  tbe 
total  number  of  species  would  bave  been  42,  of  which 
28  would  have  been  peculiar.  The  coast  of  Brazil,  even  as 
far  south  aa  the  Rio  Plata,  might,  also,  have  been  included, 
for  I  have  not  seen  from  it  a  single  species  not  included  in 
the  above  42  West  Indian  species.  So  also,  by  adding  a 
single  species,  might  the  west  coast  of  equatorial  Africa. 
The  two  coasts  of  South  America  and  Africa,  which  face 
each  other  within  the  torrid  zone,  seem  to  be  remarkably 
barcen  in  Cirripedes.  Europe  has  several  more  species 
than  the  United  States,  which  is  inhabited  by  only  teu 
species,  including  even  the  probably  imported  Balanus  tin- 
tinmabulum  and  ampkitrite.  Of  these  ten  United  States 
Bpecies  only  two  are  not  found  in  Europe ;  and  both  these 
two  range  into  the  West  Indies,  and  as  far  as  the  northern 
sbores  of  South  America,  and  therefore  cannot  be  con- 
sidered as  peculiar  to  the  United  States. 

I  have  formed  my  single  sub-province  for  the  southern 
extremity  of  Africa ;  for  although  I  know  of  only  1 1  species 
from  this  comparatively  shoit  and  uniform  line  of  coast, 
yet  I  was  not  able  to  group  these  eleven  in  any  of  the  main 
provinces:  5  of  the  species  are  peculiar,  1  Australian, 
S  European  and  West  Indian,  and  2  almost  universally 
distributed. 

The  second  province  includes  the  west  coast  of  North  and 
South  America,  from  Tierra  del  Fuego  to  Behring's  Straits  : 
on  this  enormously  long  line  of  coast,  only  22  species  are 
known  to  exist,  but  of  these  no  less  than  15  are  peculiar. 
Of  these  15,  four  are  not  found  south  of  the  torrid  equa- 
torial region,  and  eight  are  not  known  to  occur  north  of 
this  same  region  ;  so  that  this  long  line  of  coast  might  have 
been  divided  into  two  sub-provinces,  of  which  the  southern 
would  have  Iwen  the  most  peculiar ;  but  as  eight  species 
are  found  both  north  and  south  of  the  equatorial  region, 
I  have  not  made  this  sub-division.  Two  of  tbe  species 
occurring  on  the  western  coast  of  North  America,  seem  to 

*  The  totaJ  number  of  apeciea  which  I  have  seen  from  tbe  West  Indies,  is 
19  or  30;  of  these,  only  6  are  peculiar  to  it,  or  8,  if  the  Uuiteii  States  be  like- 
wise included,  the  other  12  or  14  species  being  found  in  other  quarters  of  the 
woiid.  Six  peculiar  species  out  of  19  or  £0,  has  not  appeared  to  uie  sufficient 
to  institute  even  a  sul>-pruviuc«. 
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represent  Bpecies  found  on  its  eastern  coast,  and  in  Eorope; 
thus,  Bedanua  glandida  takes  the  places  of  B.  cr^aitu, 
and  B.  cariosus  that  of  B.  balanoidea.  Not  a  single  species, 
excepting  a  few  which  are  also  widely  distributed  over 
other  parts  of  the  world,  is  known  to  be  common  to  tlie 
east  and  west  coasts  of  the  two  Americas. 

The  third  province  is  that  of  the  East  Indian  Archipelago, 
and  includes  the  Philippines,  Borneo,  New  Guinea.  Sumatra, 
Java,  Malacca,  and  the  eastern  coast  of  India.  Here  we 
find  37  species,  of  which  24  are  peculiar.  I  may  remark, 
that  I  have  received  no  species  from  Madagascar  or  the 
eastern  coast  of  Africa ;  few  from  India,  or  from  the  coast 
of  China ;  and  I  suspect,  that  on  most  of  these  coasts,  only 
few  exist.  Probably  our  third  province  will  hereafter  be 
found  to  include  the  whole  Indian  Ocean. 

The  fourth  province  is  that  of  Australia,  including  New 
Zealand  -.  it  has  30  species,  of  which  21  are  pectdiar.  Had 
the  temperate  Australian  coasts  (t.  e.,  those  south  of  the 
isocryme  of  6S°)  been  alone  considered,  the  number  of  the 
species  would  have  been  probably  25,  of  which  20  would 
have  been  peculiar, — that  is,  if  we  admit  within  the  20, 
several  species  which  range  from  the  temperate  into  the 
torrid  zone,  but  dn  i;ot  extend  beyond  the  Australian 
shores.  Owing  to  the  widely-extended  ranges  of  most  Cirri- 
pedes,  no  Arctic  or  Antarctic  provinces  can  be  said  to  exist. 

To  recapitulate  the  above  residts.  bearing  in  mind  that. 
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The  least  prolific  of  these  provinces  contains  22  species, 
or  between  ^th  and^th  ofthe  total  number  of  species,  and  the 
most  prolific  between  ^  and  jth  of  this  same  number.  In  ' 
each  of  these  provinces,  it  is  remarkable  that  the  peculiar 
species  are  very  nearly  two  thirds  of  the  whole  of  its  inha- 
bitants. These  facts,  I  think,  show  that  the  above  provinces 
are  natural  divisions  of  the  world,  as  far  as  their  Cirripedial 
inhabitants  are  concerned. 

As  Cirripedes  belong  to  the  great  class  of  Crustacea, 
and  as  the  distribution  of  the  latter  has  lately  been  fully 
discussed  by  Mr.  Dana,  it  may  be  worth  while  briefly  to 
compare  my  results  with  his ;  more  especially  as  they  are 
so  very  different.  I  should  premise,  as  perhaps  accounting 
to  a  certain  extent  for  this  difference,  that,  owing  to  the 
wide  range  of  many  species,  and  the  almost  universal 
extension  ofthe  same  genera,  my  provinces  are  founded  merely 
on  a  certain  proportion  of  the  species,  namely,  two  thirds, 
being  peculiar  or  confined  to  a  region  of  considerable 
dimensions  :  whereas,  in  the  case  of  ordinary  Crustaceans, 
the  greater  number  of  the  species  are  distinct  even  in  the 
sub-provinces,  and  the  provinces  are  founded  mainly  on 
generic  differences.  Mr.  Dana  divides  the  surface  of  the 
globe  into  three  great  sections,  or  provinces,  the  Africo- 
Europeean,  the  extent  of  which  is  shown  by  its  title ;  the 
OccidcHtal,  which  includes  both  the  east  and  west  coast  of 
both  Americas ;  and  the  Oriental,  including  the  Indian  and 
Pacific  Oceans,  with  the  East  Indian  Archipelago,  and 
Australia.  Thus  Mr.  Dana  entirely  separates  the  Eastern 
shores  of  North  America  from  Europe;  whereas,  as  far  as 
their  Cirripedial  inhabitants  are  concerned,  they  are  most 
intimately  allied,  and  form  my  first  or  North  Atlantic  pro- 
vince; and  to  this,  as  I  have  shown,  even  the  West  Indies, 
the  coast  of  Brazil,  and  equatorial  West  Africa  might  have 
been  added.  It  follows,  from  this  similarity  in  tlie  Cirri- 
pedes on  the  two  sides  of  the  Atlantic,  and  from  their  dis- 
similarity with  those  on  the  shores  of  the  Pacific,  that  the 
east  and  west  coasts  of  the  two  Americas  form  two  quite  dis- 
tinct Cirripedial  provinces;  though,  in  the  northern  half.some 
connection  is  shown  by  a  few  representative  species  :  on  the 
other  hand,  Mr.  Dana  unites  both  sides  of  the  whole  American 
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continent,  into  his  single  Occidental  province.  The  Sooth' 
African  province  is  not  brought  out  by  Mr.  Dana  so  pro- 
minently, as  I  have  found  necessary.  Mr,  Dana  joins  the  East 
Indian  Archipelago  and  Australia  into  his  single  Oriental 
province,  and  makes  New  Zealand,  as  a  sub-province,  ap- 
parently as  distinct  from  Australia,  as  Australia  is  from  the 
East  Indian  Archipelago  :  whereas  I  find  that  the  Cirripedea 
of  New  Zealand  clearly  belong  to  Australia ;  and  that  the 
Australian  Cirripedes,  especially  if  the  temperate  shores  be 
alone  considered,  are  as  distinct  from  those  of  the  East 
Indian  Archipelago,  as  from  those  of  any  other  quarter 
of  the  whole  world.  I  believe  that  the  provinces  deduced 
from  the  distribution  of  Cirripedes,  ac«>rd  better  with  the 
Molluscan  provinces,  than  with  those  ^ven  by  Mr.  Dana 
for  the  rest  of  the  great  class  of  Crustaceans. 

Iq  the  following  tables,  an  asterisk  means  that  the 
species  is  not  found  in  any  other  distinct  region  of  the 
globe.  When  found  in  one  of  the  five  provinces,  a  cor- 
responding number,  within  brackets,  is  appended,  to  show 
in  which  province  or  sub-province  it  has  been  found. 


(1.)    FiBST  OE  NOKTH  ATLANTIC  PROVINCE:  EwOpe  OHtl  the 

Eastern   United  Slates,  from  the  Jrctic  Regions  to 
30°  north  latitude. 
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confined  to  Europe. 

EQropeNidNorthAmericasad(3and4). 

oouBned  to  Europe. 

Europe  and  Ued  Set. 

Madeira. 


XenobaluHiB  sloUdpitiB* 
Chtbanudni  aeHaiua 
l^dijluma  gif^antevim* 
Vemira  Stromia  .  .  . 
Spengleri*  .  . 
Paoilauna  ■nrantift* 

Diebelaapis  Lowei*  .  . 
Oxjnupu  celata*  .  . 
Alepaa  minata*    .    .    . 

Aneluma  sqniliooU*     . 
Aldppe  laiDpas*  .    .    . 
Soalpellum  Tulgare* 
Pollicipes  cornucopia*  . 

Here  we  have  81  species,  of  which  22  are  not  found  in 
an;  other  great  region  of  the  world. 


Europe. 

Europe  and  A.U)utic  Ooeao. 

Europe. 


(2.)  SuB-PaoviNCE;  AJrica,  South  oflat.  30°. 

(1  to  6). 

(1)  and  West  IiidicB  (P). 

(1  to  5). 

(1)  and  West  Indies. 

(!)■ 


ainpl>itrit«    . 

creDstos .    . 

Aouta  8pougit«t .    . 

Tetiaclita  serrata*  . 
rosea  .  . 
Chthamalos  dentatua* 
Octomeris  angulosa* 
Scalpellnm  oroatuni* 


D  West  Coast  of  Africa. 


In  this  small  region  we  have  only  1 1  species,  of  which 
five  are  peculiar :  Balanus  Capenaia  and  TetracUta  serrata, 
teem  to  be  representatives  of  B.  psittactia  of  S.  America 
Bnd  of  T.  poroaa  of  that  and  several  other  regions. 


(3.)  Second  Province:    West   Coast  of  South  and  North 
America,  from  Tierra  del  Fuego  toBehring'a  Straits. 
north  and  south  of  the  equator  (1  to  E). 


Balanns  tintinDabulnm 


trigonna  . 

concavua 
poectliu* 
unprorisuB 


north  and  south  (4  and  6). 
(4  and  5). 


BALAMIDA. 


Balanos  nDbUoa* .    . 
glandnla .    . 
caiioauti*     .    . 
Tetroclitaporosa .    . 
Elminiug  Kingii* 
ChUitUDtilaB  steltatns 
cirretus* 
scabrosus*  . 

Hembeli*   . 
Verraa  Inrigata*    , 

Pollicipes  elegans"    .    , 

po^merus"    . 

CiTptophialua  miAntaa* 


north,  and  Sontbeni  FaoiflG  Ooetn 

north. 

north  and  Bonth  4aDd6  ftndW.Iu 

north. 

north  and  south. 

south  and  north. 


Here  we  have  on  this  long  Une  of  coafit,  22  speciCE 
which  15  are  peculiar. 


(4.)  Thtkd  Frovincb  :  Indian  Archipela^  (ittcludi»ff 
Philippines,  Malacca,  Borneo,  Sumatra,  Java, 
Neie  Guinea,  and  eastern  coast  of  India). 


(1  to  5). 

Ajax».    .    . 

navioala* 

stultua    . 

«.dWe.l  Indies. 

ttiftonus  . 

(3  and  6). 

concanis 

(3  and  5). 

amphitrite 

(ItoS). 

patcUaris" 

m>mr.vllls 

(s). 

^H 
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DicheUajui  Wonrickii* 


SodpeUnm  rostratnm*  . 

Follicipea  mitella*    .    . 

LitbotiTaNioobarioft*  . 

tmnoata    .    . 


(nd  Facifio  Ocean. 


Here  we  have  37  species,  of  which  24  are  peculiar  to 
tbis  province. 


(S.)  Foukth  Protincb:  Jtutralta  {indudin^  Ifew  Zeaiaitd). 


BiluiDS  tintimuibiiluiD 


ampbi  trite 
amai^llii 

vestitas* 
imperator* 
Acuta  sulcata* 

plans' 
Tetndita  poroaa 

pnrpQTascens' 

vitiata 

£limiUDs  plicatuB* 
simplex* 
roodeatoa' 
Chthamalua  aittennatiu* 
ChanuBsipho  colunma*  . 
Pach^laama  aorantiacam' 
CatophraffiDus  poljmerus* 
Alepas  tuDulosa* 
Ibia  qnadrivahis" 
Scalpellnm  Peronii* 
PoUicipes  ipJDOsus* 

Krtus* 
LithotiTa  cauta* 


(3  and  4). 
(3  and  i). 

a  to  6). 
(1)- 


(3  and  i). 

(2). 


and  Pacific  Ocean  (F). 


Here  we  have  80  species,  of  which  21  ai-e  peculiar. 


Geological  History. 

The  ancient  history  of  the  Balanidee  is  a  brief  one.  No 
secondary  species  has  hitherto  been  diacoTered ;  in  my 
monograph  on  the  fossil  Lepadidae*  I  have  shown  that  the 
negative  evidence  in  this  case  is  of  considerable  value,  and 
consequently  that  there  is  much  reason  to  doubt  whether 
any  member  of  the  family  did  exist  before  the  Eocoie 
period.  The  existence  of  a  Cretaceous  Verruca  is  an  appa- 
rent exception  to  the  rule,  as  this  genus  has  bitb<»1o 
always  been  ranked  amongst  sessile  cirripedes;  butVemtca, 
as  we  now  know,  must  be  placed  in  a  family  by  itsdf, 
quite  distinct  from  the  fialanidse.  Balanos  is  the  oldest 
genus  as  yet  known ;  it  first  appeared  in  Europe  and  Nortli 
America,  during  the  deposition  of  the  eocene  beds ;  and 
was  at  that  time,  as  far  as  our  information  at  present  servea» 
represented  by  very  few  species.  In  South  America,  odd 
species  of  B^anns  abounds  in  individuals  in  the  ancient 
Patagonian  tertiaiy  formation.  I  have  seen,  in  the  British 
Museum,  specimens,  said  to  have  come  form  the  eooeue 
nummulitic  beds  near  the  mouth  of  the  Indus,  belonging  to 
the  second  section  of  the  genus.  Generally,  the  extinct  forma 
belong  to  the  last  section  of  this  genus,  which  has  the 
parietes  not  permeated  by  pores.      Diirine   the   miocene 
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sioDS  than  the  same  species  now  do  on  the  shores  of  Great 
Britain,  or  even  on  the  shores  of  the  northern  United  States, 
where  the  average  size  seems  larger  than  on  this  side  of  the 
Atlantic. 

Under  the  genus  Balanus,  I  have  given  my  reasons  for 
never  naming  species  in  this  large  and  difficult  genus,  with- 
out examining  the  opercular  valves :  it  has  been  owing  to 
this,  as  it  appears  to  me,  proper  want  of  caution,  that  there 
are  so  many  nominal  species.  Thus  it  is  made  to  appear  in 
catalogues,  that  the  tertiary  seas  aboimded  with  species 
of  Balanus  to  an  extent  now  quite  unparalleled  in  any 
quarter  of  the  world.  Bronn,*  for  instance,  in  his  invaluable 
'Index  Palaeontologicus,'  gives  the  names  of  35  Balani, 
found  fossil  in  £uro})e,  and  I  have  not  counted  those  found 
only  in  aUuvial  deposits,  as  they  would  certainly  be  the  same 
as  the  still  living  species.  Now  I  know  only  11  recent 
Balani  on  the  shores  of  all  Europe,  from  the  North  Pole  to 
lat.  30^ ;  and  of  these  I  doubt  whether  B.  balanoides  and 
improvisus  have  been  found  fossil.  In  the  Red  Crag  there  is 
one  extinct  Balanus :  in  the  Coralline  Crag,  which  seems  to 
have  been  very  favorable  to  the  existence  of  Cirripedes, 
there  are  six  species  of  Balani,  of  which  two  are  absolutely 
extinct,  and  one  does  not  occur  in  any  neighbouring  sea : 
in  the  Eocene  formations  the  species  seem  to  have  been 
rare,  and  I  have  seen  only  one,  and  that  is  an  extinct  form. 
Taking  these  several  facts  into  consideration,  and  bearing 
in  mind  that  Cirripedes  usually  range  widely,  I  do  not 
believe,  if  all  the  specimens  of  Balani  hitherto  found  in  the 
several  tertiary  formations,  from  the  eocene  to  the  glacial 
deposits,  throughout  Europe,  were  collected  together,  they 
would  amount  to  20  species.  I  have  myself  seen,  in  a  re- 
cognisable state,  only  12  fossil  species,  of  which  five  are 
extinct,  or  not  found  in  any  neighbouring  sea :  I  think  it 
probable  that  three  other  recent  species,  viz.  B.  tulipi/orms, 
jper/oraius,  and  ampAitrile,  may  occur  in  the  Mediterranean 
formations;  and  this  would  make  15  species.  Therefore 
in  the  above  estimate  of  20  species,  five  are  allowed  for 


*  To  save  any  other  person,  interested  in  fossil  Cirripedia^  &>^^S  through 
the  aeveral  works  quoted  bv  Bronn,  I  have  given  some  remarks  on  nis  list  of 
Bpecies,  in  an  appendix  at  the  end  of  the  Balanidse. 


174  BALANID^. 

species  existing  in  Euro[)ean  collections,  but  not  hitherto 
seen  by  me ;  and  this,  I  believe,  is  a  very  full  allowance. 
Consequently,  even  on  the  supposition  that  the  five  apeciea 
just  admitted  us  possibly  existing  in  cabinets,  and  that  the 
other  five  extinct  species,  which  I  have  seen  and  examined, 
have  all  been  previously  named  by  other  authors,  a  supposi- 
tion excessively  improbable,  even  then  there  would  be  15 
superfluous  names  in  Bronn. 

The  following  short  table  shows  how  Cirripedes,  including 
all  three  families,  were  represented  in  Great  Britain. 
throughout  the  several  TESTiAar  Staoks. 
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included  in  the  above  table.  I  have  not  counted  three 
species,  in  the  genera  Alcippe  and  Conchodenna,  which, 
uom  the  minuteness  of  their  valves,  it  is  hardly  possible 
would  be  found  fossil.  On  the  other  hand,  I  have  in- 
cluded in  the  18,  five  species  of  Lepas,  which  from  floating 
and  being  oceaDic,  are  more  likely  to  be  cast  up  on  beaches, 
than  to  be  imbedded  in  sedimentary  deposits;  so  that  13 
would,  perhaps,  be  a  safer  number,  as  a  standard  of  com-' 
parison.  Now  in  the  coralline  crag,  which  seems  to  have 
been  eminently  favorable  for  the  existence  and  subsequent 
preservation  of  Cirripedes,  and  which  has  been  so  well 
worked,  only  nine  fossil  species,  as  may  be  seen  in  the  table, 
have  been  as  yet  discovered. 


Sub-Family — Bala  hinje. 

Shell  with  the  rostrum  having  radii,  but  loiikout  alee; 
lateral  compartments  all  having  ala  on  one  side  and  radii 
on  the  other  side ;  parietes  generally  either  parage,  or  longi- 
tudinalltf  ribbed  on  their  inner  surfaces. 

Mouth  Kith  the  labruiH  notched  in  (he  middle,  not 
swollen:  palpi  large,  almost  touching  each  other ;  mandibles 
generally  with  the  lower  teeth  laterally  double ;  third  pair 
of  cirri  with  their  segments  resembling  those  of  the  second 
pair. 

First  Section.i 

Scutum  and  tergum  articulated  together,  or  overlapping 
each  other ;  each  branchia  composed  of  a  single  plicated 
fold. 

Genera — Balanus ;  Acasta ;  Elminius ;  Tetraclita ;  Pyr- 
goma;  Creusia;  Chelonobia. 

Second  Section.ii 
Scutum  and  tergum  {when  both  are  present)  not  overlap- 
ping each  other:  l><^  membranous:  parietes  ^ten  deeply 
folded,  with  the  outer  lamina,  towards  the  basts,  generally 
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itt^erfect;  each  bronchia  composed  <^  i«o  plieated /old$ ; 
ahell  attached  to  livina  vertebrata. 

Genera. — Coronmai  Flatylepaa;  Tubicinella;  Xeno- 
balanus.* 

The  Balanidse  may  be  divided  into  two  sub-families; 
namely,  tbe  Balaainse  and  Chthamalinse ;  and,  in  the  former, 
the  genera,  as  we  see,  may  be  very  naturally  grouped  into 
two  sections.  The  Balaninae  differ  from  the  Chthamalime, 
as  far  as  the  shell  is  concerned,  in  the  rostrum  having  radii 
but  no  alse,  all  the  lateral  compartments  having  both  mdii 
and  alse ;  on  the  other  hand,  in  the  Chthamalinse,  the 
rostrum  has  aUe,  and  the  rostro-lateral  compartmenta 
radii  on  both  sides,  and  therefore  no  alro.  These 
differences  probably  arise,  as  already  explained,  from  the 
perfect  coafluence,  in  the  Balaninae,  of  tbe  tnie  rostrum  witii 
the  rostro-lateral  compartments.  In  Chelonobia,  beloog- 
ing  to  the  Balaninse,  we  see  an  intermediate  state,  with  the 
fusion  not  quite  effected :  on  the  other  band,  in  one  genus 
amongst  tbe  Chthamalinse,  namely,  Fachylasma,  we  must 
look  to  the  shell  at  a  very  early  age,  to  find  the  rostrum 
with  its  alse,  distinct  from  the  rostro-lateral  conipartmeots. 
In  Tetractita,  Elminius,  and  Creusia,  the  carino-lateral  com- 
partments are  aborted,  or  possibly  confluent  with  the  lateral 
compartments,  making  altogether  only  four:  in  Pyi^ma 
all  the  compartments  are  fused  together  and  form  a  solid 
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all  of  vfaich  have  the  parietes  of  their  shells  internally 
qaite  smooth,  or  only  irregularly  roughened  with  points. 

Ix>oking  to  the  aDimal's  body,  in  the  Balaninse,  the 
labrum  is  always  notched  in  the  middle,  and  is  never 
swoUen  or  bullate,  for  the  outer  and  inner  folds  of  mem- 
brane of  which  it  is  composed  lie  close  together.  The 
palpi  are  laroe,  bo  that  their  tips  almost  touch  each  other. 
Hie  mandibles,  generally,  have  their  lower  main  teeth 
laterally  double.  Of  the  cirri,  the  third  pair  invariably 
much  more  closely  resembles,  in  its  whole  structure,  and 
in  its  action,  the  second  than  the  fourth  pairs ;  and  it  is 
also  generally  separated  by  a  small  interval  from  the  fourth 
pair. 

I  have  already  under  the  Family  sufiBciently  entered  on 
tile  relations  of  the  Balaninse  to  the  Chthamalinse,  and  of 
the  genera,  one  to  the  other,  so  that  I  need  not  here  add 
anything. 

I  can  point  out  no  difference  in  habits  or  geographical 
distribution  between  the  Balaninae  and  Chthamalinse. 


1.  Genm — Balanus,  Auct.* 

CoKOPEA  (para  generis).    Sag.    Jouruid  Nat.  Sc.  PLilaJelphia,  toL 

ii,  part  ii,  IBSS. 
Kessuu  (do.).     Leack.     Zoological  Journal,  vol.  ii,  1835. 
CfliRosi  (do,).    J.  E.  Ota^.    Philosoph.  Transacts,,  1835,  p.  37. 

Compartments  six;  basis  calcareous  or  membran&us ;  oper- 
fnilar  valves  sub'trian^tUar. 

DuM6niio». — Mundane :  in  the  wanner  seta. 

General  appearance. — The  shape  of  the  shell  in  the 
different  species  varies  from  depressed  conical  to  cylindrical ; 

*  The  name  Balanns  was  used,  almost  as  at  present,  by  Lister  and  Hill, 
liefoTe  the  introduction  of  the  binomial  system.  Since  that  period  the  Brat  two 
authors,  g«  far  u  1  know,  who  used  this  name,  were  Sa  Costa,^n  his  '  Hist. 
Nat.  Teat.  Brit,,'  b  1778 ;  and  Bock,  in  the  '  Natuiforscher,"  for  the  same  year; 
Bock,  howerer,  applied  it  to  ■  Chelonobia. 

\% 
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the  latter  form  beiug  generally  assumed  when  specimeos  are 
crowded  together ;  but  some  species,  as  B.  balanoidea,  ere- 
natus,  and  leevis,  seem  more  subject  than  others  to  be  thus 
affected.  The  colour  is  either  white,  generally  tinted  by  the 
yellowish  or  brownish  epidermis,  or  any  colour  intermediate 
between  bright  pink  and  rich  blue,  purple  being  the  pre- 
vailing tint.  The  persistence  of  the  so-called  epidermis  is 
very  different  in  different  species,  being  even  sometimas 
highly  variable  in  the  same  species.  The  surface  is  either 
smooth  or  more  commonly  folded  longitudinally,  or  sharply 
ribbed.  The  orifice  differs  in  form  from  diamond-shape 
to  trigonal;  the  carinal  end,  owing  to  the  shape  of  the 
carina,  being  always  sharper  or  narrower  than  the  rostral  end. 
The  size  of  the  orifice,  in  proporiion  to  the  shell,  varies  accord- 
ingly as  the  latter  is  more  or  less  conical  or  cylindrical.  The 
orifice  is  either  entire  or  more  or  less  deeply  toothed,  in  pro- 
portion to  the  degree  of  obliquity  of  the  summits  of  the  radii 
and  alse.  The  radii  almost  always  have  smoother  surfaces  than 
the  parietes.  In  some  few  species  the  radii  are  not  developed, 
the  sutures  being  marked  only  by  fissure-like  lines;  in  others 
tliey  are  very  narrow,  and  in  this  case  their  upper  mai^ins 
are  generally  rounded  and  smooth,  instead  of  being  straight 
and  jagged.  The  carino-lateral  compartments  are  ususJly 
much  narrower  than  the  lateral  compartments,  occaaionallj 
in  an  extreme  degree,  as  in  B.  allium.  The  shell  is 
generally  strong,  sometimes  to  a  wonderful  degree;    but 
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degree  in  the  different  species  ;  its  lower  end  is  sometimes 
{as  in  B,  lavia,  PI.  4,  fig.  3  c)  produced  downwards  as  a 
small,  sharp,  &ee  style ;  there  is  always  an  articular  furrow 
receiviog  the  inflected  margin  of  the  tergum.  There  is 
always  an  impression  left  by  the  attachment  of  the  adductor 
tcatornm  muscle ;  and  often  its  lower  side  is  bounded  more 
or  less  closely  by  a  sharp  adductor  ridge,  running  some  way 
down  the  veJve ;  this  ridge  is  occasionally  almost  confluent, 
in  its  upper  part,  with  the  articular  ridge,  and  in  this  case 
»metimes  it  forms,  together  with  the  inflected  tergal  margin, 
a  large  tubular  cavity,  running  up,  as  in  B.  paitiacus  (PI.  2, 
Gg.  3  c),  almost  to  the  apex  of  the  valve.  Almost  invariably 
there  is  a  slight  pit  or  depression  for  the  lateral  depressor 
muBcle ;  sometimes  within  the  depression  there  is  a  little 
ridge,  as  in  B.  petforatua  and  nubilus  (PI.  4,  fig.  3  a,  and 
Pi.  6,  fig.  3  a);  and  in  the  case  of  B.  vestitm.floaculus,  and 
imperator  (PI.  8,  figs.  3  s,  4  a),  there  are  regular  crests  for 
this  same  purpose.  The  rostral  depressor  muscle  is  usually 
attached  in  a  small  pit  fumied  by  the  folding  over  of  the  lower 
part  of  the  occludent  margin :  in  B.  iviperator  (PI.  8,  fig. 
4  a)  there-are  regular  crests  for  its  attachment,  and  traces 
of  them  may  be  discovered  in  B.  vestiim. 

2hnfum. — This  valve  is  more  nearly  triangular  than  any 
other  shape,  with  the  spur  more  or  less  prominent.  The 
apex  genraally  projects  a  little  above  the  level  of  the  scutum ; 
ID  some  species  it  consists  of  a  triangular  and  solid,  in  others 
(PI.  2,  fig.  3  i)  of  an  almost  cylindrical,  extremely  sharp, 
inwardly  curved,  and  very  prominent  beak.  This  beak  is 
generally  purple ;  it  is  sometimes  hollow,  and  occupied  by 
a  thread  of  corium.  Its  formation,  and  the  apparent  sliding 
up  of  the  whole  tergum,  so  as  to  project  above  the  scutum, 
has  been  described  under  the  family.  Prom  an  account 
given  to  me  by  a  person  who  kept  B.  porcatua  alive,  the 
beaks  appear  to  be  used,  when  the  operculum  is  touched, 
as  an  oigan  of  defence, — the  animal  striking  with  them. 
The  tetgal  margin  is  more  or  less  inflected  ;  and  the  carinal 
mai^in  is  convex  in  difierent  degrees,  and,  iu  some  species, 
is  added  to  by  upturned  zones  of  growth.  The  basal 
mai^n  either  forma  a  nearly  straight  line  on  opposite  sides 
tit  the  spur,  or  more  commonly  slopes  towards  it  in  \&t\OMa 
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manners.  The  spur,  or  basal  projection,  is  rarely  placed 
in  the  middle  of  the  basal  margin,  generally  near,  some- 
times close  to  the  basi-scutal  angle;  it  varies  much  in 
length  and  breadth,  and  is  sometimes  even  half  the  vridth 
of  the  valve.  The  surface  of  the  valve  is  almost  always 
more  or  less  depressed,  sometime!*  ao  much  as  to  form 
a  deepish  furrow,  the  "longitudinal  furrow,"  which  ex- 
tends from  the  apex  to  the  extremity  of  the  spur.  When 
the  furrow  is  deep,  its  sides,  as  the  specimen  grows  old, 
almost  always  become  folded  inwards,  so  as  to  toudii  and 
then  the  furrow  becomes  converted  into  a  closed  fissure :  in 
this  latter  case  the  folded  sides  generally  form  a  central 
crest  on  the  spur.  Internally,  in  the  middle  of  the  upper 
part  of  the  valve,  the  articular  ridge  is  more  or  less  promi- 
nent, forming  the  carinal  margin  of  the  articular  furrow,  in 
which  the  articular  ridge  of  the  scutum  is  lodged ;  occa- 
sionally, however,  this  articular  ridge  can  hardly  be  said  to 
exist.  In  most  species  the  tergal  depressor  muscle  is  ' 
attached  to  sharp  crests  on  the  basi-cahnal  comer  of  the 
valve,  but  these  are  almost  obliterated  in  other  species. 

CmtpartmaiU. — 'I'he  external  appearance  of  the  shell  has 
already  been  described.  In  the  most  typical  species,  the 
parictes  consist  of  an  outer  and  inner  lamina,  separated  by 
strong  longitudinal  septa ;  these  septa  are  denticulated  on 
both  sides  at  their  bases,  but  only  close  to  the  inner  lamina ; 
in  fact  the  iniitir  lamina  is  (ipnarciitly  formed  by  the  union. 
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tubes  are  fiUed  up  solidly  with  shell.  Id  some  varieties  of 
B,  erenatua  and  of  amphilrite,  the  longitudinal  septa,  near 
the  outer  lamina,  divide,  thus  giving  rise  to  a  very  imperfect 
row  of  outer  short  tubes.  In  3.  vinaceus  (PI.  2,  fig.  7  d) 
the  inner  lamina  is  cancellated  instead  of  being  solid,  which 
is  caused  by  the  basal  denticuli  of  the  longitudinal  septa 
being  simply  united  together  by  their  ends  and  crossed 
hj  transverse  septa,  instead  of  being  cousoUdated  into  a 
mass.  In  several  species,  aa  in  S,  Hameri,  the  walls  con- 
sist only  of  the  outer  lamina  with  longitudinal  ribs,  no 
inner  lainina  having  been  formed ;  the  ribs  here  evidently 
answer  to  the  longitudinal  septa  in  the  foregoing  species. 
In  B.fioiculus  and  imperaior  the  walls  are  solid,  their  basal 
maigins  being  formed  of  irregular,  elongated  points,  and 
little  ridges  (PI.  8,  fig.  4  c),  which  apparently  preBgure  the 
more  regular  longitudinal  ribs  or  septa.  In  B.  balanoides 
the  walk  are  generally  either  nearly  smooth  and  solid,  or 
irregularly  cancellated ;  in  B.  cariosus  (PI.  7,  fig-  3  b) 
two  or  three  rows  of  short  irregular  tubes  are  formed 
by  unequally  branching  septa,  almost  as  in  the  genus 
Tetradita. 

The  Radii,  in  all  the  species,  are  constructed  essentially 
on  the  same  plan  as  the  parietes ;  thus,  in  the  typical  forms, 
there  is  an  outer  and  inner  lamina,  with  septa,  which, 
near  the  inner  lamina,  are  furnished  with  denticuli  on  both 
aides ;  hence  the  radii  are  permeated  by  pores  or  tubes,  like 
the  parietes ;  but  this  holds  good  only  in  the  first  section  of 
the  genus,  for,  in  the  other  species,  the  tubes  are  filled  up 
quite  solidly.  The  denticuli  on  the  septa  often  occur  only 
on  one  side,  or  disappear  altogether;  and,  lastly,  the  septa 
themselves  often  appear  merely  like  little  teeth,  or  disappear 
altogether  as  in  B.  Hameri,  or  occur  only  near  tlie  bases  of 
the  radii,  as  in  B.  amaryllis.  A  slight  furrow  in  the  com- 
partment, against  which  each  radius  abuts,  is  generally 
marked  by  the  septa  and  their  denticuli.  In  regard  to  the 
fdeE,  their  lateral  or  sutural  edges  are  either  thin  and  smooth, 
or,  more  commonly,  finely  crenated  or  ribbed.  The  little 
transverse  crenatlons  are  homologous  with  the  septa  in  the 
radii  and  parietes  The  edges  of  the  alae  are  usually  re- 
ceived in  a  furrow.    The  diametric  growth  of  the  shell  \& 
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effected  by  the  growth  of  the  radii  and  ale,  bbA  chiefly  In 
that  of  the  former.  The  sutural  and  lateral  edges  of  both 
radii  and  alee  are  added  to,  either  quite  up  to  their  sumnUti, 
or  only  low  down,  and  during  the  continued  growth  of  the 
shell,  lower  and  lower  down ;  in  accordance  with  this  differ- 
ence in  growth,  the  aummits  of  the  radii  and  alse  bwxxne 
either  very  oblique,  or  they  extend  parallel  to  the  basia, 
that  is,  from  tip  to  tip  of  the  adjoining  compartments.  When 
the  radii  and  alae  are  added  to,  as  is  most  usual,  above  tito 
level  of  the  opercular  membrane,  and  therefore  above  the 
sack,  ribbons  of  corium  run  up  the  sutures  from  the  aack, 
higher' or  lower,  acoording  to  the  height  to  which,  in  the 
different  species,  the  edges  of  the  radii  and  alte  continue  to 
be  added  to.  The  obliquity  of  the  summits  of  the  radii  and 
alee  varies,  in  some  cases,  in  the  same  species.  It  often 
happens  that  when  the  summits  of  the  radii  are  very  oblique^ 
the  summits  of  the  alas  are  but  little'  so ;  and  the  converse ; 
both,  however,  are  often  either  equally  oblique,  or  both 
'  have  square  summits.  The  sAeatA  extends  either  one  third 
or  more  than  half  down  the  shell ;  its  baaal  maigin  often 
(PI.  25,  fig.  1,  k')  freely  depends  or  overhangs  uie  innw 
lamina  of  the  walls. 

Sam. — In  typical  species  the  basis  is  calcareous,  and  con- 
sists of  an  upper  and  lower  lamina,  separated  by  radiating 
septa,  forming  pores.  In  the  same  manner  as  the  septa  u 
tlie  parietes  soinetirues,  though  rarely,  liecomc  irregularly 
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perietes  is  absent.  In  S.Jloaculiu  the  basis  is  calcareous, 
but  consists  of  so  excessively  thin  a  film  as  hardly  to  be 
distinguished:  it  presents,  moreover,  as  also  is  the  case 
with  S.  imperator,  a  beaded  structure.  Again,  in  some 
few  species,  as  in  B.  balanoidet,  the  basis  is  simply  mem- 
branoDB.  When  the  basis  is  thin,  it  is  always  flat,  and 
is  closely  moulded  to  the  irregular  surface  of  attachment ; 
and  in  this  case,  when  specimens  are  crowded  together, 
their  elongation  is  effected  exclusively  by  the  growth  of 
the  walls ;  bat,  when  the  basis  is  thick,  it  sometimes  be- 
comes, in  crowded  groups,  deeply,  but  irregularly,  cup- 
foimed,  or  cylindrical,  as  in  B.  psiltactia  and  per/oratm. 
In  B.  allium,  however,  which  inhabits  massive  corals,  the 
basis  is  as  regularly  concave  or  cup-formed  as  in  the  genus 
Fyrgoma :  in  B.  calceolus  and  its  allies,  and  in  some  varieties 
of  tbe  fossil  B.  inclusua,  the  basis  is  boat-formed,  with  its 
lower  surface  deeply  grooved  longitudinally  from  clasping 
tbe  stem  of  the  Gorgonia  or  otlier  zoophyte,  to  which  it 
was  attached.  In  certain  varieties  of  B.  lavis  it  is  very 
remarkable  that  the  deeply  cup-formed  basis  becomes, 
owing  apparently  to  the  whole  shell  having  grown  too  deep 
for  the  animal,  half-filled  up  with  irregular,  calcareous, 
transverse  plates  (Fl.  4,  tig.  2  a),  resting  one  upon 
the  other  by  irregular  points  or  pillars.  The  cement- 
ing apparatus  has  been  sufficiently  described  under  the 
Family. 

Mouth. — The  labrum  is  always  notched;  sometimes  it 
has  no  teeth,  but  generally  there  are  three  on  each  side ; 
in  S.  balanoides  there  are  five  or  six  on  each  side ;  and  in 
B.  improvisua  and  ehurneua  there  is  a  whole  row  of  teeth 
(PI,  26,  fig.  2,  c),  graduated  in  size,  on  each  aide  of  tlie 
notch,  ')L\i& palpi  are  large,  with  their  npices  nearly  touch- 
ing, and  furnished  with  long  spines.  The  mandibles  have, 
as  it  appears,  normally,  five  teeth,  but  the  two  lower  teeth 
are  always  small  and  often  rudimentary,  and  .almost  con- 
fluent with  the  inferior,  sometimes  spinose  angle.  The 
masilltB  have  either  a  simple  edge,  or  a  notch  under  the 
pair  of  large  upper  spines,  or  the  lower  part  forms  (PI.  20, 
fig.  7)  a  step-formed  projection  -.  there  are  generally  two 
lower  spines,  placed  singly  or  not  in  pairs,  larger  than  the 
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othem,  with  the  exception  of  the  uppermost  pair,  'nie 
outer  mawill<B  are,  on  their  inner  foces,  obecurely  divided 
into  two  lobes. 

Cirri.' — The  rami  of  the  first  piur  are  unequsl,  the 
shorter  one  sometimes  not  being  more  than  half  toe  length 
of  the  other  ramus :  the  segments  of  the  shorter  ramos  are 
broad,  and  are,  together  with  the  lower  segments  of  die 
longer  ramus,  thickly  clothed  with  spines ;  in  some  spedea, 
as  in  B.  perforatum,  the  anterior  surfaces  of  the  segments, 
more  especially  of  the  shorter  ramus,  and  of  both  rami  of 
the  second  pair  are  produced  (Fl.  29,  fig.  4),  so  as  some- 
times to  form  very  remarkable  projections.  The  segments 
of  the  second  and  third  pairs  are  always  thickly  clothed 
with  spines,  as  also  are  their  pedicels.  The  third  pair  is 
rather  longer  than  the  second ;  but  in  B.  vesUhu  and 
imperator  it  is  nmch  longer,  and  is  otherwise  somewhat 
different.  The  dorsal  and  basal  margin  of  the  pedice]  of  the 
third  pair,  in  some  of  the  species,  as  in  B.  HntinnabulHrn, 
is  produced  backwards  on  the  thorax,  and  forms  e  mem- 
branous plate  fringed  with  fine  spines.  The  three  posteri<» 
and  longer  pairs  of  cirri  have  from  three  to  rarely  eight  a 
ten  pairs  of  long  spines  on  each  segment,  with  generally 
one  or  two  minute  spines  in  the  middle  between  each  pair: 
their  pedicels  have  a  regular  double  row  of  spines. 

Tlie/j('«M  is  IfiTig  aiui  liairy:  in  most  of  the  species  there 
,  at  its  dorsal  basis,  a  small,  sharp,  flattened,  imperforate 
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the  genus  being  a  very  natural  one.  that  is,  to  the  species 
fioUowing  each  other  in  close  and  natural  order,  it  is  not 
easy  to  exaggerate  the  difficulty  of  identifying  the  species, 
except  by  a    deliberate  examination  of  the  internal  and 
external  structure  of  each  individual  specimen.     Every  one 
who  has  collected  sessile  cirripedes  must  have  perceived  to 
what  an  extent  their  shape  depends  on  their  position  and 
grouping.     The  surface  of  attachment  has  a  great  effect 
OQ  that  of  the  shell ;  for  as  the  walls  are  added  to  at  their 
hues,  every  portion  has  at  one  time  been  in  close  contact 
with  the  supporting  surface ;  thus  I  have  seen  a  strongly- 
libbed  species  {B.  porcalus)  and  a  nearly  smooth  species 
{B.  crenatus)  closely  resembling  each  other,  and  both  having 
a  peculiar  appearance,  owing  to  their  having  been  attached 
to  a  pecten.     Dr.  Gray  has  pointed  out  to  me  specimens  of 
B,  pateUaris^  curiously  pitted  like  the  wood  to  which  they 
bad  adhered;   and  numberless  other  instances  might  be 
added.      Quite  independently  of  the  effect  produced  by 
the  surface  of  attachment,  the  degree  to  which  the  longi- 
tudinal folds  and  ribs  are  developed  on  the  parietes,  is 
variable  in  most  of  the  species,  as  in  B.  tintinnabulum, 
testitus,  and  even  in  B.  porcatus ;  the  presence  or  entire 
absence  of  these  ribs  often  surprisingly  alters  the  whole 
aspect    of  the   shell.      The   persistence   of  the   so-called 
epidermis  is  in  some  degree  variable ;  and  in  B,  lavis  we 
have  groups  of  specimens  absolutely   naked,   and   others 
uniformly  clothed  with  a  brown  membrane.     Again,  some 
species  in  certain  localities  are  all  subject  to  the  disintegra- 
tion of  the  entire  outer  lamina  of  the  walls;  and  in  such 
cases  (as  with  B.  perforatum  there  is  not  the  smallest  resem- 
blance between  the  corroded  and  perfect  specimens.     The 
size   of  the  orifice,   and   consequently  of  the  operculum, 
compared  with  the  shell  itself,  varies  accordingly  as  the  shell 
is  more  or  less  conical  or  cylindrical ;  in  the  latter  case,  the 
summits  of  the  radii  are  generally  more  oblique  and  the 
aperture  consequently   more   deeply   toothed  than  in  the 
more  conical  varieties.     Size  is  a  serviceable  character  in 
some  cases,    but  very  many   specimens  are   required   to 
ascertain  the  average  or  maximum  size  of  each  species,  for 
there  is  no  method  of  distinguishing  a  half-grown  from  a 
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full-grown  specimen ;  and  I  believe,  as  long  as  the  individual 
lives,  80  long  does  it  go  on  moulting  and  growing.  ColottriA 
of  very  considerable  service ;  though  the  precise  tint  varies 
greatly  in  almost  every  species ;  and  what  is  a  far  more 
serious  evil,  the  majority  of  the  species  have  their  white  or 
nearly  white  varieties,  the  latter  soiuetinies  as  numerous  as 
the  coloured  ones :  iu  B.  perfaraiua,  lisma,  fioaculua,  ampku 
tritey  and  in  several  other  species,  the  common  white  varieties 
are  eminently  deceptive. 

Besides  the  slight  variation  in  the  obliquity  of  the  summits 
of  the  radii  and  alee,  dependent  on  the  more  or  less  cylin-' 
drical  form  of  the  shell,  in  some  species,  as  in  £.  UniimnabuUwt, 
amphitrite,  improvisua,  triffonua,  and  porcatua,  their  obliquity 
also  varies  occaaionalty  from  unknown  causes,  and  thus  great- 
ly affects  the  general  appearance  of  the  shell.  In  some  few 
species,  as  in  S.  perfora/us,  the  radii  are  often  either  not  at  all 
developed,  or  are  of  very  variable  width  ;  in  others,  when  the 
shell  has  become  cylindrical,  or  when  very  old,  the  radii  cease 
to  grow,  and  from  the  disintegration  of  the  whole  upper  pert 
of  the  shell,  with  the  continued  growth  of  the  lower  part, 
the  radii  at  last  come  to  exist  as  mere  fissures :  I  have  seen 
instances  of  this  in  B.  psittacus,  niffreaceita,  and  porcatua. 
Nevertheless,  the  obliquity  of  the  upper  margin,  end  the 
breadth  of  the  radii  are  useful  characters ;  and  still  more 
useful  is  the  Fact  whether  the  upper  ninrgins  are  smooth 
and  arched,  or  straight  and  jagged.     The  fact  of  the  tei^a 
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Iradii,  and  ihe  presence  of  longitudinal  striae  on  the  scuta, 
are  Yariable  in  several  species;  we  shall  perceive  how  difficult 
it  must  ever  be  to  distinguish  the  species  from  external 
diaracters.  As  some  evidence  of  this,  I  may  mention  that, 
after  having  described  nearly  40  species,  and  when  my  eye 
was  naturwy  able  to  appreciate  small  differences,  I  began 
carefully  to  examine  varieties  of  B.  tintinnabulum,  am^ 
piitrite,  improvisuSy  porcatus^  vestitus,  &c.,  without  even  a 
stupieian  that  they  belonged  to  these  species,  at  that  time 
thoroughly  well  known  to  me ;  yet  in  the  cases  here  re- 
ferred to,  there  could  be  no  doubt,  when  a  perfect  series 
was  examined,  that  the  specimens  were  only  varieties.  From 
this  cause  the  labour  of  naming  a  collection  is  great.  Let  no 
one  attempt  to  identify  the  species  of  this  genus,  without 
being  prepared  to  disarticulate,  clean,  and  carefully  examine 
with  a  microscope  the  basis  and  parietes,  and  both  the  under 
and  upper  surfaces  of  the  opercular  valves ;  for  I  feel  con- 
vinced, that  he  will  otherwise  throw  away  much  labour. 
Moreover,  in  many  cases,  it  is  almost  necessary,  on  account 
of  the  variability  of  the  characters,  to  possess  several  speci- 
mens. From  these  facts,  I  have  not  hesitated  to  form  my 
sections  on  characters  which  require  close  examination, 
though  I  would  gladly  have  seized  on  external  characters, 
coidd  I  have  found  such  even  moderately  constant. 

The  least  varying,  and  therefore  most  important  cha- 
racters, must  be  taken  from  the  internal  structure  of  the 
parietes,  radii,  and  basis:  not  that  these  characters  are 
absolutely  invariable ;  thus  the  porosity  of  the  parietes  is 
slightly  variable  in  B.  fflandula,  and  highly  variable  in  the 
fossil  B.  unguiformis ;  it  is  also  highly  variable  in  B.  dala- 
noides,  but  under  a  systematic  point  of  view  this  is  unim- 
portant, as  the  section  including  this  latter  species  is  well 
defined  by  the  membranous  basis.  The  porosity  of  the 
basis  is  in  some  degree  variable  in  B.  nubilm,  iwprovism, 
and  patellaris;  and  in  B.flosculus  we  see  signs  of  a  pas- 
sage from  a  calcareous  to  a  membranous  basis.  Characters 
derived  from  the  general  shape,  and  from  the  ridges  and 
depressions  on  the  under  side  of  the  scuta  and  terga, 
especially  of  the  scuta,  are  highly  serviceable.  The  terga, 
indeed,  in  many  species,  as  in  B,  amphitritey  vary  con- 
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Biderably,  and  are  affected  by  the  general  shape  of  the 
shell.  Unfortunately  the  differences  are  not  veiy  great 
between  the  scuta  of  the  different  species.  The  cause  of 
the  opercular  valves  offering  more  useful  charaotere,  aa 
far  as  outline  is  coocemed,  than  do  the  walls  of  the  shell, 
is  no  doubt  due  to  their  being  almost  independent  of 
any  influence  from  the  nature  of  the  surface  of  attachment.  ■ 
Even  the  ridges  and-  depressions  on  the  under  side  of  the 
scuta,  which  are  in  direct  connection  with  the  muscles  amd 
soft  parts  of  the  animal,  vary  to  a  certain  extent :  thus  the 
length  and  prominence  of  the  adductor  ridge  is  decidedly 
variable  in  £.  concavua  and  tintinnabulum,  and  in  a  less 
degree  in  3.  lavis ;  the  size  and  form  of  the  little  cavity 
for  the  lateral  depressor  muscle  varies  in  many  species;  bo 
does  the  exact  shape  and  degree  of  prominence  of  the  arti- 
cular ridge.  There  is  one  character  in  the  terga,  which  at 
first  would  be  thought  very  useful,  namely,  whether  an 
open  longitudinal  furrow,  or  a  closed  fissure  runs  down 
the  valve  from  the  apex  to  the  spur ;  but  it  is  found  that 
the  furrow  almost  always  gradually  closes  up  during  growth ; 
and  as  a  consequence  of  this,  the  width  of  the  spur  com- 
pared to  that  of  the  whole  valve,  as  well  as  its  distance  from 
the  basi-Bcutal  angle,  and  the  form  of  its  basal  extremity, 
all  vary  in  some  degree.  The  length  of  the  spur  some- 
times varies  considerably,  as  in  .S.  concavaa  and  ampAu 
trite.     The  parts  of  the  month  are  ouly  occasionally  ser- 
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rene  during  growth,  and  which  cannot  properly  be  called 
variations.  In  the  first  place,  I  think,  it  is  scarcely  possible 
to  recognise  a  species  when  under  the  ^th  of  an  inch  in 
diameter.  In  some  cases,  as  in  var.  d'Orbiynii  of  B. 
Hntinnabulum,  the  shell  is  invariably  coloured  when  old,  but 
quite  white  when  very  young.  Generally  the  tints  become 
Yoy  much  darker  with  age.  Some  species,  which  usually 
or  mvariably  have,  when  mature,  longitudinally  folded  walls, 
as  B.  Jlosculns  and  dalanoides,  are  perfectly  smooth  in 
youth.  The  walls  in  B.  ebumeus,  when  young,  have  white, 
hyaline,  longitudinal  lines,  and  are  naked ;  whereas,  with 
advancing  age,  these  lines  disappear,  and  the  subsequently 
formed  shell  becomes  covered  with  membrane.  The  sum- 
mits of  the  radii  are  apt  to  be  oblique  in  the  young  of  B. 
Cyfensis,  psittacus,  and  tintinnabiduw y  whereas  they  are 
generally  quite  square  in  old  specimens.  In  B.  eburneus, 
earioms,  and  in -a  lesser  degree  in  B.  psiftacus,  the  scuta 
become  longitudinally  striated  only  with  age.  On  the  other 
hand,  in  very  young  specimens  of  B.  tintinnabulum,  the 
acuta  sometimes  are  deeply  impressed  by  little  pits  placed 
in  rows.  I  have  already  alluded  to  the  longitudinal  furrow 
on  the  tei^m  so  entirely  changing  its  character,  owing  to 
the  edges  becoming,  during  growth,  folded  inwards ;  this 
likewise  causes  a  decrease  in  the  proportional  breadth  of 
the  spur.  In  old  specimens  of  B.fioscidus^  var.  sordidiis, 
the  whole  tergum  is  much  more  elongated  than  in  young 
specimens.  The  basal  margin  of  the  sheath  is  hollow 
beneath  in  the  young  of  B,  cariosus  and  of  some  other 
species,  but  in  the  old  it  is  continuous  with  the  inner  sur- 
face of  the  walls.  The  inner  lamina  of  the  parietes  generally 
loses,  to  a  certain  extent,  its  longitudinally  ribbed  character 
in  old  age.  The  basis  is  solid,  instead  of  being  porose,  in 
very  young  specimens  of  J?,  improvisus.  In  all  the  species, 
the  carino-lateral  compartments,  in  early  age,  are  very 
narrow  in  proportion  to  the  width  of  the  lateral  compart- 
ments ;  and  in  all,  at  this  early  period,  the  operculum  is 
lai^  in  proportion  to  the  whole  shell.  The  number  of 
spines  on  the  edge  of  the  maxillae,  the  number  of  segments 
in  all  the  cirri,  and  the  number  of  spines  on  each  seg- 
ment, are  few  in  early  youth,  and  go  on  increasing  with 
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each  Buccessive  exuviation:  the  pediceU  of  the  cirri  are  long 
in  proportion  to  the  rami  at  this  same  early  age.* 

Notwithstanding  the  difficulties  now  enumerated,  I  hope 
that,  owing  to  having  examined  a  vast  number  of  specimens 
of  the  most  varying  species,  I  have  not  fallen  into  very 
many  errors.  I  have  endeavonred  to  err  on  the  side  of 
making  too  few  instead  of  too  many  species.  In  those 
cases,  however,  in  which  I  have  seen  only  a  few  specimens, 
I  have  been  sometimes  compelled  to  decide  without  suffideot 
evidence. 

I  would  gladly  have  divided  this  genus,  already  including 
45  species,  into  smaller  genera;  but  so  far  from  being 
enabled  to  do  so,  I  have  been  compelled  to  form  my  Sections 
(immediately  to  be  given)  on  characters  not  absolutely  in- 
variable, and  far  from  obvious.  I  was  particularly  anxious 
to  separate  the  elongated  species  with  a  boat-formed  basis, 
which  are  attached  to  Giorgonise,  and  which  form  the  genua 
Conopea  of  Say,  but  I  was  unable  to  effect  their  separation 
even  as  a  sub-genus ;  for  B.  navicula  and  tymii/ormu 
graduate  in  the  most  insensible  manner  through  !8.^a/ra/tw 
(the  type  of  Say's  genus)  and  B.  calceolus  into  B.  itultus,  and 
this  into  B.  Ajax ;  yet  this  latter  species  has  even  been 
described  as  a  mere  variety  of  the  typical  B.  tintinnabtUum  f 
Indeed,  so  insensible  is  this  graduation,  that  the  Brst  and 
second  sections  of  the  genus  are  hardly  distinct.     I  fully 
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admit,  that  if  B.  $tttltug  and  JJax  had  never  existed,  S. 
calceolu»  and  its  three  allies  might  have  formed  as  natural 
a  little  group,  though  difficult  to  be  characterised,  as  does 
the  8ub-genua  Acasta;  or  perhaps  this  group  and  Acasta 
might  have  been  combined  together.  These  same  species, 
viz.,  £.  calceoltu  and  its  aUies,  are  intimately  allied  to  S. 
ierebratua  and  induaus,  which  are  contained  in  the  last 
section  (f)  of  the  genus ;  and  this  shows  that  Dr.  Gray's 
proposed  genus  Chirona,  including  the  species  with  non- 
porose  parietes  in  sections  (e)  and  (f),  could  hardly  have 
been  instituted,  even  if  the  porosity  of  the  parietes  had  not 
been  variable  in  B.  unguiformis,  beUanoides,  and  glandula. 
My  fourth  section  (d),  founded  on  the  basis  uot  being 
porose,  is  perhaps  the  weakest  of  the  divisions,  as  may  be 
Been  in  the  list  of  exceptions  appended  to  the  sectional 
headings. 

The  arrangement  of  the  species  is,  I  think,  as  natural  as 
a  linear  one  could  be  made :  every  one  knows  how  irregu- 
larly and  in  how  many  directions  the  lines  of  affinity  in 
every  natural  genus  branch  out.  Some  few  species  stand 
rather  isolated,  as  B.  SecUvis;  and  B.  allium,  cepa,  and 
qttadriviltafus  in  a  little  group  by  themselves.  1  have 
already  shown  how  the  species  in  the  tirst  and  second  sec- 
tions (a  and  b)  blend  into  each  other;  and  that  the 
blending  species  are  likewise  allied  to  some  in  the  last 
section  (p) ;  furthermore,  I  shall  have  occasion  to  show  that 
these  same  species  can  hardly  be  separated  naturally  from 
the  sub-genus  Acasta.  The  first  section,  moreover,  passes  into 
the  third  (c)  by  B.  tulipi/orvtis ;  and  the  third  into  the 
fourth  (d)  by  3.  itnprovims,  nubilus,  corrugatus,  and  palel- 
laris :  the  fifth  and  sixth  (e  and  f)  sections  are  closely  con- 
nected together  by  B.  carioam  va^floacului;  and  these  two 
sections  blend  into  the  fourth  (d)  through  B.  un^ui/ormia 
and  balanoides,  and  lastly,  into  the  third  (c)  section  by  B. 
doloaus  and  improvisua. 

The  genus,  as  we  have  just  seen,  is  hardly  separated 
from  the  sub-genus  Acasta ;  by  B.  allium  it  tends  to  pass 
through  the  sub-genus  Creusia  into  Fyrgoma;  and  by 
S.  imperator  and  foaadua  it  graduates  into  Elminius  and 
Tetraclita. 


192  BALAMD^. 

Geo^apkical  Distribution. — ^This,  which  is  much  the 
largest  genus  of  sessile  cirripedes,  has  its  species  scattered 
over  the  whole  world,  from  the  arctic  regions,  in  lat.  74°  48', 
where  we  have  B.  crenatu^  and  porcatus,  throughout  the 
tropical  aeas,  to  Cape  Horn,  where  B.floaculus  adheres  to 
the  coast-rocks.  Many  of  the  species  have  individually  very 
wide  ranges ;  thus  B.  tintinnabulum  and  amphihite  are 
found  throughout  the  warmer  seas ;  but  the  wide  distiibn* 
tion  of  these  species  may  be  partly  due  to  their  frequent 
adhesion  to  ships'  bottoms :  B.  erenaliu  ranges  from  the 
froEen  seas,  in  lat.  74°  48'  north,  to  the  West  Indies  and 
Cape  of  Good  Hope — a  wonderful  enduniDce  of  the  moat 
opposite  climates.  Balanus  improviau*,  again,  extends  from 
Europe  to  Nova  Scotia,  thence  southward  to  Patagonia,  and 
up  the  western  coast  of  S.  America,  someway  north  of  the 
Equator.  Most  of  the  species  have  considerable  ranges; 
thus  of  the  six  species  found  on  the  eastern  shores  of 
northern  America,  five  of  them  occur  in  Great  Britain.  Of 
the  thirty-six  species  of  which  the  habitats  are  known,  ex* 
actly  one  third,  or  twelve,  inhabit  both  the  torrid  and  tem* 
perate  zones,  these  being  divided  *by  the  isocryme  of  68° 
nine  are  found  exclusively  in  the  torrid,  and  fifteen  exela- 
sively  in  the  temperate  zones.  Within  the  warmer  latitndes, 
and  especially  in  the  southern  hemisphere,  Tetraclita  and 
Elminius  to  a  certain  extent  supplant  Balanua,  In  depth, 
the  species  range  from  the  upper  limits  of  the  tidal  zone  to 
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fiDin  being  either  membranous  or  thin,  does  not  become 
cup-sbaped;  whereas  this  structure  is  conspicuous  in  B. 

pttttacus  and  lavis,  the  two  commonest  species  in  southern 

South  America. 

BbisU Species. — Having  already  given,  under  the  Family, 

some  account  of  the  geological  history  of  sessile  cirripedes, 

short  aa  it  is,  I  here  only  dlude  to  the  subject  in  order  to 

state  my  conviction  that  species  cannot  be  satisfactorily 

distinguished  in  a  fossil  state,  and  rarely  in  a  recent  stat«, 

without  an  examination  of  the  opercular  valves.     Nothing, 

indeed,  could  have  been  easier  tlian  to  have  afHxed  names 

to  many  groups  of  specimens,  having  difierent  aspects,  but 

to  feel  sure  that  these  were  really  distinct  species  requires 

better  evidence  than  can  be  afforded  by  the  shell,  without 

the  operculum.     No  doubt,  in  some  of  the  smaller  sections 

of  the  genus — for  instance,  in  that  charncteriscd  by  a  nicin- 

lirsDous  basis — it  would  have  been  possible  to  have  distiii- 

gubhed  some  or  several  fossil  species ;  but  such  have  not 

R8  yet  been  found.    Wheh  the  specimens  are  much  fossilised, 

it  is,  indeed,  difficult  to  make  out  the  primary  points  of 

structure — namely,  whether  the  parietes,  radii,  and  basis 

are  porose :    to  do  this  it  is  sometimes  necessary  to  rub 

down,  polish,  and  carefully  examine,  a  transverse  section  of 

a  pece  of  the  shell. 

Sections  of  ike  Genm. 
Parietes,  and  basis,  and  radii  permeated  b^  pores. 

["]    . 

Parietes  and  basis  sovietivies  permeated  li^  pores,  some- 
tiisesnot;  radii  not  permeated  bj/ pores ;  shell  elongated  in 
it»  Tostro-carinal  axis;  basis  boat-shaped,  attached  to  Got- 
goMa  and  Millepora. 

[0] 
Parietes  and  basis  permeated  by  pores  i   radii  not  per- 
meated by  pores. 

13 
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Parieteg  permeated  b^  pores.  Basis  and  radii  not  per- 
meated by  pores. 

[«] 

Basis  membranous. 

['] 

Parietes  and  radii  not  permeated  by  pores.  Basis  some- 
times permeated  by  pores,  sometimes  not,  sometimes  exces- 
sively  thin  and  hardly  distinguishable.* 


1.  Bai,anU8  tintinnabulum.      PL  1,    fig.  a — /:    PI.    2, 
fig.  1  a — 1  0. 

LkPAS  TlHTItTHABVLUH.      UnH.  SjSt.  NtLtUTEB,  1767- 

—  —  Ellu.     PliiL    TtMisact.,    toI.  50,    1758. 

Tab.  31,  figs.  8  tmd  9. 

*  Tbe  following  species  miglit,  owing  to  vamtiao,  or  to  tlie  obscnritj  of  their 
structure,  without  care,  be  classed  in  the  wrong  sections : — In  A,  SaUmmt 
Ajax,  from  livins  attaclicd  to  Milleporae,  b  sometimes  elon|;ated  in  its  KWtro- 

Riid  from  having  its  radii  only  fuiflj  porose,  it  miglit  be  clnssL-d 
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LsrAS  TiBTiiiHiSDLDii.     ChemnUz.    Nenes.    Syst.    CodcIi.,  8   B. 

(1785).  Tab.  97,  figa.  828-831. 
B&LAVrs  TUUPA.    Bm^iere.    Ent^clop.  Metb.,  1789;    sed  non 

B.  iulipa  alba,   in   Ckemitih;    necnon 

B.  Iulipa,  0.  F.  MuUer,  Zoolog.  Dan. ; 

nee  noa  B.  Iulipa,  Poll,  Teat.  ut.  SicUife. 

—  —        O.  B.  Soioerby.    Genera  of  Beccnt  and  Fossil 

Sheila,  Tab.  Genus  Bakuus. 
Leus  cusFAtA  (par.)    Sehnler.    Eiuleitung  Conch,  vol,  iii.Tab.  9, 
fig.  81. 

—  SfiKOBA  (car.)    OtteltH.   Linn.  Syst.  Nat. 

—  IIHTISNABULUH,  SPIN09A,  CBIBPATA  ET  POBCATA.      W.  Wood. 

General  Ooncliology,  1815,  PI.  6,  figs.  1 , 8. 
PI.  7,  figs.  4,  5.    PI.  8,  figs.  1—5. 
Balanus  TIlfTI»NABUT.rM.     Cbenu.     Illuat.  Conch. • 

—  d'Oebignii  (car.)     Chenu.     Illust.   ConoL,  Tab.6,  fig.  10, 

sed  non  Tab.  4,  %.  13. 

—  CHASsus  (Toss.)    &KWriy  {!).    Min.  ConcL,  1818.    Tab. 

84. 

Shell  varying  from  pink  to  blackish  purple,  often  striped 
and  ribbed  longitudinally .-  orifice  generallg  entire,  sometimes 
toothed.  Scutum  with  the  articular  ridge  broad  and  rejlexed. 
Tergum  mth  the  basal  margin  generally  forming  a  straight 
line  on  opposite  sides  of  the  spur. 

Far.  (1)  commnnis  (PI.  1,  figs,  a,  b.fsvpra  :  PI.  2,  flgs.  la,  U,  \d, 
it.  It,  \k):  conical  or  tubulo- conical ;  tmoofk  or  moderately  ribbed  longi- 
tmdinaUf  ;  eoloure  varying  from  purplisk-pink  to  blacinih-piirple ;  often 
tM  pbtaire  loHffiludinal  ttripei ;  orifice  ofthell  rounded-trigonal. 

Far.  (2)  TCBiculosua  (jfoung)  (PI.  2,  fig.  \h):  exterior  lurfact  of 
the  tcuta  impressed  with  small  square  holes,  arranged  in  two  or  taore 
rrnoi,  radiating  from  the  apex  of  the  valoe. 

Far.  (3)  »ilidua  (PI.  1,  figs.  e,f  infra):  glabulo-conrex ;  coarsely 
riMed,  rib*  flexuous  ;  eilfter  smooth  or  i-vgged ;  pale  chocolate  purple  or 
pink  :  shell  extremely  strong  ;  orifice  almost  circular. 

Far.  (4)  zebra  (PI.  I,  fig.  g)  :  conical ;  rich  cttocolate  purple  loith 
broad  mote-white  ribs  ;  sheath  bright  chesmit  colour  ,■  summits  of  alte 
oblique  i  orifice  almost  circular. 

Far.  (5)  criBpatua  (SchrSler)  (PL  I,  fig.  h)  :  pale  blueish  or  pinkish- 
purple,  viih  irregular  rough  projeeliont,  or  with  short,  sharp,  needle- 


*  Chenn  gives  Kveral  admirable  figures  of  Ihis  species ;  but  he  confounds 
aome  forms  certainl;  distinct  under  tnia  name,  for  instance  the  B.  talipiformis 
of  this  work. 
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lite  point* ;  leuta  wilK  their  exterior  mtrfaee  either  plain,  or  with 
radiating  linea  formed  of  hood-Hie  projecting  point: 

Far.  (6)  epinosus  {Gmelin)  (PI.  1,  fig.  i)  :  gMnUo-eonieal  or  eylm- 
driral  i  shell  rather  thin,  with  long,  vpcureed,  nearly  eylindrieal,  very 
sharp  points  J  colours  very  pale;  attached  to  other  tpeeimeiu,  and  to 
Lepas  anatifera. 

Far.  (71  coccoponiB  (,P1.  1,  fig.  rf;  PI.  2,  fig.  !/,  U,  Id)  :  globuUh 
conical;  orifice  small,  rounded ;  walls  generally  smooth,  thick ;  tnteiue 
rose-colour,  sometimes  most  faintly  striped  longitudinally  wi/A  earying 
shades  of  pink ;  radii  tinged  with  purple;  scutum  sometimes  at  in 
y«.T.  comrauuia,  sometimes  with  its  hasi-tergal  corner  much  cut  i^,  with 
the  adductor  ridge  prominent,  the  pit  for  the'depressor  muscle  deep,  and 
the  articular  ridge  broad  and  hoohed ;  lergum  sometimes  as  in  nu*. 
communis,  sometimes  with  a  broader  spur,  placed  nearer  to  the  bati- 
ecutal  comer  of  the  value. 

Far.  (fl)  coaciimuB  (PI.  1,  fig.  e:  PI.  2,  fig.  \g)  :  globnto-eomcal t 
walls  finely  ribbed;  dull  purple,  tinged  attd  freckled  with  wMtet 
scutum,  icith  a  broad,  hooked,  articular  ridge,  with  an  extremely  tkarp 
plate-like  adductor  ridge,  attd  with  a  carify,  bordered  by  a  pUUe,  fir 
the  rostral  depressor  muscle;  tergum  as  in  oor,  1. 

Far.  (9)  iutermedius  :  radii  with  their  summits  slightly  obliqne; 
parietes  pah  blueish-purple,  with  narrow  dark  purplish-blue  longi- 
tudinal lines ;  sheath  with  the  internal  surface  of  the  roatmm  and 
lateral  compartments  much  darker  colored  than  the  internal  »*rfaee  i^ 
the  carina  and  carino-lateral  compartments ;  scuta  and  lerga  at  in 
var.  communis. 

Far.  (10)  occator  (PL  1,  fig.  *  .-  PI.  2,  16)  :  radii  with  their  nm- 
mils  slightly  oblique  ;  parie/ee  smooth,  or  ribbed,  or  tpinose  ;  very  paU 
blueish'pur/ile,  with  narrow  darker  longitudinal  lines;  sheath  with  the 
internal  surface  of  the  rostrum  and  lateral  comparlmenlt  dull  blue, 
whilst  the  corresponding  parts  of  the  carina  and  carino-lateral  eotgtarl- 
nients  are  white  ,-  scuta  with  smuU,  aliur/i,  liood-funiieJ points,  arranged 
I  straiokt  radialinii  lines:   leraa   with   the  tuur  v/aced  ai  either  its 
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tlie  gCDD*.     There  are  iome  other  Rpet-iea  which  vary  quite  as  much 

ID  external  appenrauce;  for  iuslance,  B.  perforntui ;  hut  R.  t'xnlin- 

tiaMiim  alio  varies  id  far  more  important  puiiit",  as  in  the  proportiuiis 

■ad  atrncture  of  the  opercular  valves.     The  difficulty  in  detenaiuing 

whether  or  not  the  differences  are  epecific,  is  wonderfully  increaaed  by 

whole  gronpi  of  individuals  varying  in  exactly  the  same  manner.     I 

have  aeea  three  raost  distinct  varieties  taken  from  the  botloui  of  the 

•ame  vessel,  so  that  I  did  not  at  first  entertain  the  least  doubt  that  they 

vere  three  distinct  species.     I  may  mention,  as  showing  the  vncillatious 

which  I  have  eiperienced  on  this  subject,  that  beginning  with  the  ini- 

prewioD,  that  the  above  three  varieties  were  really  distinct  species,  after 

gmnffover  the  several  immense  collections  of  specimens  placed  at  my  dis- 

pos^  1  came  to  the  conclusion  that  the  above  three,  and  several  other 

fonns  presently  to  be  described,  were  only  varieties  ;  yet  after  an  interval 

of  Hme  months,  liaving  to  look  at  some  of  these  specimens  a^in,  I  could 

not  bnt  think  that  I  had  come  to  a  false  conclusion,  and  so  went  into  all 

the  detsila  again,  and  satisfied  myself  that  I  had  followed  a  right  course; 

■ftersDotherinterval,  Ihad  torepeat  ihesameprocDSB,  andeven  now  lean 

Mnrluokat  a  group  of  the  beautifully  coloured  shells  with  their  small 

toanded  orifices  of  i>ar.  eoccopoma  nttachcd  to  the  Aeicula  margaritifera, 

Ofigain  at  ear.  d'Orbignii,  with  its  toothed  orifice  and  white  tips  lo 

tlx  compartments,  without  thinking  that  ihey  must  be  specifically 

^DCt  from  the  dull-coloured  specimens  with  large  entire  orifices  so 

common  on  ships'  bottoms;  yet  I  can  produce  a  t'utl  series  of  inter- 

"wdiile  foirns,  and  I  can  further  show,  in  each  variety,  that  the  several 

ptonts  of  difference  by  which  each  is  cliamcterised,  are  variable.     I 

uij  be  permitted  to  add,  in  order  to  show  that  it  has  not  been  from 

ndoIeDCe  that  I  have  combined  so  many  forms,  that  1  had  named  and 

■Inady  written  out  full  descriptions  of  most  of  the  varieties,  before 

drtrmiiniag  to  sacrifice  them. 

Seeing  that  B.  tintinnabvlitm  and  ampk'UrUe  are  the  two  most 
*uiible  species  in  the  geuus,  more  especially  in  the  important  cha- 
"Wters  derived  from  the  opercular  valves,  and  knowing  thnt  these 
ixries  are  attached  bo  very  fre()iiently  to  ships'  bottoms,  one  is  led  to 
•Mpect  that  their  extreme  tendency  to  vary  may  be  due  to  their  being 
"posed  to  varying  end  peculiar  conditions,  whilst  transported  to  new 
■id  distant  localities.  It  is  even  just  possible,  as  may  be  inferred 
^m  the  facts  given  in  the  Introduction  (p.  102)  iu  regard  to  certain 
KHiDstrous  specimens  of  Bal.  balanoides  having  been  apparently  im- 
prtgnsted  by  adjoining  individuals,  that  the  varieties  may  interbreed, 
ni  so  produce  numerous  intermediate  forms.  Whether  or  not  this 
CMild  take  place,  I  am  inclined  to  look  at  these  two  species,  as  in  an 
■IniDBt  analogous  condition  with  our  domestic  animals,  which  give  rise 
toiuch  infinitely  numerous  v:irieties.  It  appears  to  me  probable,  iliat 
Mteral  of  the  v'nrielii's  keep  true  to  their  pi-culiurities,  as  long  as  they 
coatiune  to  breed  in  the  same  locality;  bnt  tlint  when  their  larvie 
btcome  attached  to  ships'  bottoms,  and  are  thus  transported  and 
eiposed  ta  new  conditions,  they  give  rise  to  new  and  ever-varying 
varieties.  I  will  first  give  a  full  description  of  the  more  common  forms 
of  B.  tintinnahutttm,  which  undoubtedly  belong  to  the  same  species, 
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only  allacling  to  the  leas  frequent  points  of  difference,  and  then  Kpft- 
raltly  describe  the  more  marked  vsnetici. 

General  Appearance. — Shape  of  shell  generally  tnhnlo-txniica],  or 
conical,  or  globulo- conical,  rRrely  depreaaed.  Or&ce  either  Isi^  and 
rounded-trigonal,  or  small  and  oval,  either  entire  or  leu  frequently 
toothed.  Surface  quite  smooth,  or  longitudinally  ribbed;  ribs  of 
variable  strength,  not  unfreqiiently  flexnous  or  branching,  •ometinm 
roughened  with  blunt  or  sharp  projecting,  irregalar  points,  or  more 
rarely  with  almost  cylindrical,  upturned,  long  spinet  i  the  aimple 
longitudinal  ribs  are  generally  most  strongly  marked  in  yoong  apeo- 
mens.  Colour,  generslly  varying  from  pink,  to  pink  tinged  with 
purple,  to  dark,  iiiky  purple,  more  or  less  striped,  lon^tudiniulj,  vitb 
white  or  pale  tints ;  rarely  the  shell  is  of  the  brightest  rose-colour, 
either  nniforro  or  longitudinally  striped  ;  sometimes  it  ia  pale  purpliah, 
or  dark  blue ;  and  sometimes  dark  chocolnte-purple ;  the  ribs,  vhen 
present,  are  generally  more  or  leas  white,  aoroetimea  snow-white.  That 
there  ia  much  variation  in  colour,  and  in  the  prominence  of  the  longi- 
tudinal ribs,  is  quite  certain,  as  the  two  sidea  of  the  same  indiTidusl 
sometimes  differ  greatly  in  these  respects.  The  radii  are  generally 
rather  darker  coloured  tbau  the  parietea,  but  sometimes  they  are  lighter, 
even  in  the  darkest  tinged  specimens.  The  surfaces  of  the  radii  are 
occasionally  finely  plaited  in  lines  parallel  to  the  basis.  In  some  infre- 
quent varieties  the  radii  have  obhque  summits,  making  the  orifice  of  the 
ahell  to  be  toothed.  The  aheatli  ia  generally  feebly  coloured,  hot 
Bometimes  bright  cliesn tit- brown,  and  aometimesblueish.  ThttlreKglA 
of  the  ahell  varies  considerably  ;  aome  of  the  globulo-conicat  varieliet 
are  extremely  massive.  Size  y  hnaal  diameter  of  largest  specimen  very 
iiearly  three  inches ;  height  of  the  highest  specimen  three  inches. 

Young  specimens  are  apt  to  have  a  peculiar  aspect ;  for  their  shell 
is  often  strongly  ribbed  longitudinally,  and  the  summits  of  their  radii 
are  sometimes  oblique.  Their  acuta  are  sometimes  deeply  pitted  in 
lug  DijL's.     Tlieir  colours  are  genernily  pale.     I  liave  seen  speci- 
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ooe  tpeainpn  of  oar.  eommuAi*,  and  it  is  generally  prominent  in  var, 
coeeopoma  (1  f),  and  moat  remarkably  ao  in  var.  eoncinnug  (I  g).  TUe 
cavity  for  the  Uterol  deprewor  muBcle  is  generally  rery  alight ;  but  in 
the  two  TITS,  juat  mentioned,  and  aometimes  in  var.  communM,  it  ia 
deep.  Id  var.  eoneimnu  (1  p)  there  is  a  remarkable  plate  developed 
for  the  attachment  of  the  roatral  depreaaor  muicle.  The  acuta  are 
coloured  either  dull-purple  or  reddiah,  or  atriped  longitudinally  white 
and  blue.  The  surface  is  sometimes  externally  depressed  in  the  line 
of  the  adductor  ridge :  and  in  young  specimens  tLere  is  sometimes, 
along  this  line,  a  chain  of  pits  (1  A),  aa  in  full-grown  upecimens  of  B, 
triffomu  and  Ltvi*. 

The  TtrgitM  (PI.  2,  fig*.  1  i  to  I  o)  ia  broad,  with  a  generally  closed 
longitadiaal  farrow  ;  this  furrow  it  open  in  young  specimens,  and  it  ia 
often,  but  not  alwaya,  open  in  rattier  large  specimens  of  nar.  oeealori 
it  ia  always  open  in  ear.  iTOrbigita  (Pt.  2,  flg.  1  m),  and  sometimea  in 
var.  toHciimut.  Apex  barely  beaked,  except  in  var.  tpino*us,  in  which 
it  is  aenaibly  produced.  Spur  placed  either  very  nearly  in  the  middle 
of  the  basal  margin,  or  when  leaat  medial,  it  stands  at  above  its  own 
width  ^m  the  basi-scutal  angle  ;  yet  in  aome  specimens  of  ear.  oceator 
the  apur  is  less  than  its  own  width  from  this  angle.  Tlie  basal  margin 
(1  i),  on  opposite  lidei  of  the  spur,  either  forms  a  nearly  strsight  hne, 
or  the  scutal  portion  descends  lower  than  the  cariiml  portion,  and 
curres  very  regularly  towards  the  spur;  this  is  the  case  in  var. 
d'Orbignii  (In),  and  in  some  apecimena  oi  Dar.  oceator.  The  carinal 
half  of  the  baaal  mnrgin  generally  forms  an  angle  with  the  spur  of  only 
■  little  above  a  rectangle.  The  spur  varies  &  little  in  length  and 
breadth,  but  never  exceeds  one  fourth  of  the  greatest  breadth  of  the 
Tslve.  The  scutal  margin  is  broadly  inflected,  tlie  inflected  portion 
forming  either  a  right  angle,  or  somewhat  less  titan  a  riglit  angle,  with 
the  exterior  surface  of  the  vnlve.  Internally  the  articular  ridge  ia 
prominent,  and  is  either  considerably  or  slightly  curved  ;  it  extends 
down  either  about  half,  or  three  fourtUa,  of  the  length  of  the  valve. 
The  spttr  is  produced  for  a  considerable  distance  up  the  internal  sur- 
face of  the  valve  as  a  prominence.  Tlie  crests  for  the  tergal  depressor 
muscle  are  very  feeble.  In  one  specimen,  in  which  both  the  shell  and 
operculum  had  undergone  much  disintegration,  the  acuta  and  terga 
were  calcified  together. 

Compartments  :  their  exterior  appearance  has  been  already  described. 
The  parietal  tubes  are  not  large  ;  they  are  generally  crossed  by  trans- 
vente  septa  in  their  uppermost  part ;  but  they  are  sometimes  almost 
solidly  filled  up  by  dark  shelly  layers.  Tiie  internnl  giirl'ace  of  the 
parietea  is  more  or  less  plainly  ribbed  ;  in  old  specimens,  however,  it 
generally  becomes  smooth.  The  rarfti  have  tlieir  aepta  Jeuticulated  on 
both  si^es  i  and  they  are  porose,  that  is,  the  interspaces  between  the 
septa  are  not  filled  up  solidly.  The  radii  generally  extend  from  tip  to 
tip  of  the  adjoining  compartments,  that  is,  their  summits  are  parallel 
to  the  basis  ;  but  in  three  not  common  vnrieties,  viz.,  ran.  inlrrmediv», 
oceator,  and  if  Orbipnii  (the  former  of  which  at  least  must,  without  the 
smallest  doubt,  be  ranked  as  a  mere  variety),  their  summits  are  oblique. 
I  have  occaaioually  met  with  specimens  of  ear.  communU  with  obUque 
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radii ;  «id  thia  ia  not  very  infrequent  in  yonng  sbellt.  Exteriorly  tbe 
radii  are  generally  Bmootn,  but  Bometimes  finely  ribbed  horiaoDtallj, 
owing  to  the  projection  of  the  lepta,  Tlie  alie  have  their  antural  edge* 
amootli ;  their  summits  are  uBually  parallel  to  the  bssifl,  hot  they  xre 
often  macb  broken ;  in  tar.  tebra,  however,  in  every  specimen  whieli 
I  examined,  tbe  summita  were  oblique.  The  sbeKth  rariea  much  in 
colour  1  in  var.  oceator,  and  in  a  less  degree  in  var.  intermedim  and 
ear.  d'Orbignu,  the  portion  lining  the  rostrum  and  Idteral  comput- 
nieiitB  w  much  dnrker  than  the  other  parla  of  the  sheath.  The  fioftr 
generally  has  a  thick,  underlying,  cancellated  layer.  Sometimea  the 
ORsis  (PI.  1,  fig.  6)  is  irregulnrly  cup-formed. 

Mouth  :  labrum  with  four  or  six  minute  teeth  ;  maadiblea  with  five 
grnduated  teeth  :  inTerior  point  more  or  leu  apinoie.  MaxillB,  either 
with  or  without  a  small  notch,  beneath  the  upper  |pair  ofipinea;  in 
the  lower  part  there  are  two  Bpinea  longer  than  those  immediately  above 
tliem.  Cirri,  the  first  pair  has  the  rami  unequal,  in  tbe  proportion  of 
about  19  segmenta  in  the  longer  ramus,  to  16  in  the  shorter.  The 
segments  in  the  latter  have  their  anterior  surfaceB  very  protobennt. 
The  Hecoud  pair  is  short,  with  the  anterior  surfaces  of  the  aegmento 
protuberant.  On  the  thorax  (PI.  25,  fig.  1),  on  each  side,  at  the  baaea 
of  third  pair  of  cirri,  there  is  a  projecting  meinbranous  plate  fringed 
with  fine  bristles.  Tlie  three  postmor  pairs  have  their  segmenta  abield- 
ahaped  in  front,  generally  hearing  four  pairs  of  spines,  of  which  the 
lower  pair  is  minute  ;  between  these  pairs  there  are  some  minnte  apinea. 
In  some  young  Bpecimens  from  tbe  Cape  of  Oood  Hope,  and  in  var. 
eoneinntu,  I  found  six  pairs  of  spines  on  the  segments  of  the  posterior 

Geographical  Dittril/ution. — This  species  is  extremely  common  oTer 
the  whole  of  the  warmer  sens.  It  ranges  from  the  Island  of  Madeira 
til  the  Cape  of  Good  Hope,  and  ou  the  west  coast  of  America,  from 
Monlerez,  in  lat.  37°  N.,  in  California,  to  Peru.   It  is  attached  to  rocka 

unit  t>iili-lit(<ji'al  kIuHi..  to  floitlliig  tiiubt-r,  to  kolp,  and  to  Lirpai  annli- 


(SKCT.  a),   BALANUS  TINTINNABULUM.  201 

Suwcrbjv,  klso  belong  to  thu  <p4cieR.  I  further  believe  that  a  Bpecimen 
in  Sir  C.  Lyell's  eoUection,  given  to  bim  bj  M.  Dujardin  under  the 
name  of  B./ateiatut  from  Touraine,  is  Ukevise  B.  tintinHabutum. 


Varietie9. 

With  respect  to  var.  eommtmit,  I  have  nothing  to  remark.  The 
aecond,  var.  oefieulemu  (PI.  2,  fig.  1  A),  ia  confined  to  yoimgapecimeua, 
■ad  may,  perhapa,  be  doe  to  a  want  of  calcareous  matter.  With  respect 
to  tmr.  validtu  (PI.  1,  figs.  1  e,  \f  irtfra),  I  may  observe  that  some 
of  the  coaraest  and  strongest  specimens  which  1  have  seen  were  said 
to  have  been  attached  to  a  surface  of  iron.  1  have  seen  two  laige  lots 
of  var.  rebra  (^g),  taken  by  Mr.  Stutchbury,  from  the  bottoms  of 
ahips,  arriving  from  Bengal  and  Cbiua,  and  in  both  cases  associated 
with  var.  eommunu,  and  in  one  caae  with  var.  coeeopoma.  I  at  first 
thought  that  this  variety,  teira,  was  specifically  distinct,  but  now  1 
feel  no  doubt,  that  it  is  a  mere  variety ;  its  body  wo*  in  every  respect 
ideatica]  with  that  of  var.  etmmunu. 

Nor  have  I  any  doubt  that  var.  eritpatut,  of  Schroter  (PI.  1 ,  fig.  A), 
ia  only  a  variety,  although  the  scuta  in  some  specimens  have  a  peculiar 
appearance,  externally  like  these  valves  in  var.  occalor  (P\,  2,  fig.  I  b): 
the  scntum  is  here  broader  and  flatter  than  in  var.  communis,  and  tlie 
adductor  ridge  is  very  feebly  developed,  but  we  shall  see  bow  vsriable 
tbia  ridge  is  in  all  the  varieties  :  externally,  the  sharp,  hood-tike  points 
formed  bj  the  upturned  lines  of  growth,  have  a  very  remarkable  ap- 
penrance,  from  being  arranged  in  quite  atraiglit  rndiating  lines.  This 
structure  is  evidently  caused  by  the  same  lenilency  which  produces  on 
the  walls  the  sharp,  upturned,  irregular  points  ;  but  it  ia  singular 
that  the  scuta  are  smooth  in  some  specimens  with  very  rough  parietea; 
and,  on  the  other  hand,  bristhog  with  the  symmetrically  arranged, 
tiood-like  projections,  in  other  specimens  on  which  I  could  with  diffi- 
culty detect  only  a  few  exceedingly  minute  points  on  the  walla.  In 
var,  eommunu  I  have  seen  a  few  specimena  with  a  slight  tendency  io 
the  scuta  to  become  striated  longitudinally.  The  terguni  in  var. 
critpaltu  presenta  no  difference  from  that  in  var.  communis.  Some  of 
the  roughest  and  beit  characterised  specimens  of  var.  erispalus  appear 
to  have  come  off  copper-sheathed  veaaela. 

1  believe  var.  tpinoaut  of  Gmelin  (PL  1,  fig.  t),  has  been  correctly 
considered  by  me  aa  a  variety,  but  1  have  unfortunately  seen  only  one 
set  of  specimens  with  their  opereuiar  valves  preserved :  these  were 
attached  to  Lepag  anatifera.  The  colour  of  the  shell  varies  from  red- 
disli'purple  to  nearly  white  ;  the  radii  are  sometimes  quite  white  ;  the 
walls  are  slightly  ribbed.  The  scuta  in  the  aliove  specimens,  externally 
were  smooth ;  the  adductor  ridge  wna  rather  more  distinct  from  the 
articular  ridge  than  in  any  other  variety ;  and  the  tei^a  rather  more 
plainly  beaked.  The  tubular,  up-curved,  calcareous  spmea  sometimea 
occur  only  on  one  side  of  the  shell,  and  often  only  iu  the  lower  part. 
Tlieae  (pines  are  often  coloured  brigliter  than  the  walls.  Their  presence 
cannot  be  accounted  for  (any  more  than  the  i^tate  of  the  scuta  in  the 
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foKgoing  var.  erupatus)  by  the  natnre  of  tbe  mrfmce  to  which  they 
Are  Hitarhed ;  for  1  hare  seen  one  tet  mttached  to  ■  large  nigged  tpeei- 
tnen  of  B.  fintinnabvlum,  and  another  to  the  very  (mooth  tsUm  of 
Lepat  anati/era.  I  believe  that  this  form  is  almoat  always  auociated 
vith  var.  communU,  vliich  ie  au  argument  that  it  ii  only  a.  Tariety. 

To  par.  coeeopoma  (PI.  1,  fig.  rf)  I  alluded  in  my  introdoctory 
remarks  aa  having  ao  atrongly  the  aspect  of  a  distinct  specie*.  I  pot- 
■eH  a  beautiful  group,  with  a  globulo-conical,  smooth  shell,  of  the 
finest  rose  colour,  with  a  rather  small,  rounded  orifice.  These  spedmena 
were  attached  (mingled  with  B.  trigoniti)  to  Ametda  »targanttfefv, 
from,  as  Mr.  Cuming  bciieTes,  Panama.  I  can  never  look  at  thi& 
set  of  specimens  witliuut  doubting  the  correctnew  of  the  detemuoatioa 
at  which  1  have  arrived.  In  the  British  Museum  there  are  two  aeta  of 
specimens  taken  afS  a  vessel,  on  the  west  coast  of  South  America, 
almost  identical  in  external  appearance  with  those  in  my  poaaceiion, 
but  rather  more  rugged.  Mr.  Stutchbury  has  sent  me  aome  epeameiu 
from  a  ahip,  direct  from  Cbioa,  which  are  rather  paler  pink,  and  more 
striped,  and  come  near  to  some  ordinary  varieties  of  B.  tintiMMabulum. 
The  scuta  (PI.  2,  fig.  1  /)  in  the  above  three  sets  of  apccimeiu  ame  in 
having  the  adductor  ridge  more  developed,  and  the  pit  for  the  lateral 
depressor  muacle  deeper  than  is  usual.  The  tergum  (1 1,  lo)  in  moat, 
hut  not  in  all  these  specimens,  has  a  rather  broader  spur ;  and  some  of 
the  specimens  have  the  csriiial  portion  of  the  basal  ma^n  considerably 
hollowed  out ;  the  spur,  also,  is  placed  nearer  the  basi-scotal  angle  than 
in  ordinary  cases.  On  tbe  other  hand,  in  Mr.  Cuming'a  coUectian, 
tliere  are  two  apecimena  taken  off  a  vessel,  identical  in  external  ^>pcar- 
ance  with  the  foregoing,  but  which  have  scuta  and  terga  ia  every 
character  exactly  as  in  var.  communii ;  hence  I  am  compelled  to  eoa- 
sider  all  these  epecimeoe  as  mere  varieties. 

Vur.  eoncinnm  (PI.  1,  fig.  e)  is,  perhaps,  the  most  remarkable  of  all 
tbe  varieties  ;  1  have  seen  three  »ets  of  specimens  from  tbe  weat  coaat 
of  South  Amtrica, — all  idenlicfll  in  nppenrance,  having  lougitudinally- 
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ailthongh  I  have  not  seen  this  in  aov  other  variety,  ytt  la  Bat.  eometmu 
m  cIomIjt  analo^UB  plate,  aituated  ia  the  lateral  depresior  cavity,  is 
liighly  variable,  and  I  am  not  witling  to  found  a  new  apeciea  on  one 
miante  point  of  structure, — a  atructure  wbicb  ia  variable  in  another 
^>eciea  of  the  aame  genua. 

I  have  aeen  Bonie  cyliudrical  and  conical  apecimenB  of  B.  ttHtiKna- 
imlum,  from  the  coait  of  Mexico  and  California,  only  noticeable,  hi  far 
n  the  ahell  waa  concerned,  from  being  rugged,  and  of  a  dull  blueiah- 
porpls ;  but  which  had  opercular  ralves  exactly  tike  those  of  ear. 
eoeeopoma,  and  therefore,  as  far  a«  the  acutuni  is  concerned,  approaching 
doaely  in  atructure  to  var.  eoHcinnua, — all  three  from  the  west  coast  of 
America.  Hence  I  was  at  one  time  led  to  believe  that  there  existed  a 
•pecita  OD  thia  line  of  coast,  which  represented  B.  tintinnabulum,  and 
which  varied  in  external  shape  and  colour  in  an  analogous  manner  to 
that  species.  But  sa  the  opercular  valves  in  var.  eoccopoma  are  some- 
time* identical  with  those  of  var.  communis,  and  as  this  ia  always  the 
case  with  the  teignm  of  var.  eortciHnua,  and  aa  the  shell  itself  preaenta 
no  differencea,  it  is  scarcely  possible  to  admit  the  existence  on  the 
weat  cooat  of  America  of  this  supposed  representative  of  B.  tintin- 

With  respect  to  rar.  inlermeditu  I  have  little  to  say  in  addition  to 
the  character  given  aboTe :  I  have  seen  only  two  groups  of  specimens 
in  Mi.  Cuming's  collection :  the  chief  interest  in  this  variety  is  that  It 
shows  that  the  next  form  must  be  ranked  as  a  variety,  and  not  as  a 
distinct  species. 

Of  rar.  oecalor  (PI.  1,  fig.  i)  I  have  seen  several  specimens,  mostly 
taken  off  the  bottoms  of  vessels,  and  one  specimen,  marked  in  Mr. 
Caming's  collection  "South  Seas."  After  liaving  carelully  examined 
these  specimens,  1  came  lo  the  conclusion,  that  the  slightly  oblique 
radii — the  genera!  colouring,  and  more  especially  that  of  the  sheath — 
the  acuta  (PI.  '2,  fig.  I  b),  with  their  sharp  hood-like  points,  in 
radiating  lines — and  the  terga,  with  tlie  tipur  so  near  to  the  basi-scutal 
angle,  were  amply  sufficient  to  distingiiisli  it  as  a  good  species.  Sub- 
sequently, however,  1  found  that  the  scuta  in  car.  erUpatu*  presented, 
both  externally  and  internally,  exactly  the  same  peculiar  appearance. 
In  par.  iutermediu*,  1  found  tlie  summits  of  the  radii  equally  oblique. 
Slid  the  general  colouring  nearly  the  snroe,  and  more  especially  a  close 
approach  to  the  singular  circnmstance  of  the  sheath  differing  in  colour 
towards  the  opposite  ends  of  the  shell.  So  that  the  position  of  the 
spur  of  the  tergum  was  the  chief  remaining  character ;  and  this 
erideotly  varied  considerably  in  the  four  or  five  specimens  examined 
by  me,  being  either  its  own  width,  or  much  lees  than  its  own  width, 
from  the  basi-scutal  angle:  the  outline,  also,  of  the  small  portion  of 
basal  margin,  between  the  spur  and  the  basi-scutal  angle,  likewise 
lined  much,  being  either  angularly  indented,  or  gradually  curved 
down  towards  the  spur :  so  also  the  tip  of  the  spur  varied  in  shape. 
The  longitudinal  furrow  is  unuBually  apt,  in  this  variety,  to  remain 
open.  We  know  that  the  position  of  tlie  tpur  varies  considerably  in 
rar.  eommuni*.  Hence,  although  the  spur,  on  an  average,  lies  closer 
lo  the  basi-scutal  angle  in  this  than  in  any  other  variety,  even  thaa  ia 
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var.  d'Orttignii,  it  voald,  I  conceive,  be  prepoaleroiu  to  toaaA  a 
Bpeciea  on  this  one  character.  In  the  animal's  bod;,  ererj  part 
agreea  perfectly  vitb  tbat  of  var.  eommunit, 

LaRtly,  we  come  to  var.  d'Orbignii  (PI.  1,  fig.  /) :  notil  quite  re- 
cently I  did  not  even  suspect  that  thia  form  was  only  a  Taiiety  at  B. 
lintinnabidum  :  I  have  eznniined  a  great  number  of  apedmcns  in  Hr. 
Stiitchbury'i  collection,  wliicb  bad  come  attached  on  a  reaael  from 
Java,  and  Itkevite  a  few  otlier  specimens  in  other  collections.  They 
all  closely  resemble  each  other  in  shape,  and  even  in  siie,  and  difier 
ooty  in  tint  of  colour,  and  in  the  surface  being  either  very  smooth,  or 
longitudinally  ribbed,  sometimes  with  rugged,  sharp  points.  From  this 
circuinstaoce — from  the  peculiarity  of  the  tint,  with  the  tips  of  the  pa- 
rietcB  and  one  side  of  the  radii  perfectly  white — and  firom  uie  obliquity 
of  the  ititnmita  of  the  radii,  I  wan  led  to  think  this  form  apecifically 
distinct.  But  the  colour  does  not  difier  from  that  of  tome  other  rarietiea 
of  B.  linlinnabulum;  the  circumstance  of  the  colour  being  nniform  or 
not  striped,  is  commoD  to  the  sub-varieties  of  several  varieties,  and  the 
white  tips  to  the  parietes,  and  the  white  borders  to  the  radii,  resalt 
simply  from  the  shell,  whilst  young,  having  been  wholly  white,  and 
this  is  not  rarely  the  case  with  var.  eommunit.  Dismissing,  therefore, 
colour,  it  will  he  found  that  hardly  any  other  charactera  remain  by 
which  this  form  can  be  separated  from  var.  oeeator;  In  both  the  anno- 
miti  of  the  radii  are  obliqne,  in  both  the  sheath  t>  coloured  in  nearly 
Che  same  manner,  in  both  the  opercular  valves,  especially  the  ter^pi 
(PI.  2,  figs.  I  m,  1  n),  resemble  each  other ;  the  scuta,  howerer,  are 
smooth  ill  var.  d'Orbignii  and  rough  in  var.  oecalor.  This  latter  form, 
cerlniiily,  cannot  be  specifically  separated  from  var.  inlermediiu,  and 
this  assuredly  h  only  a  variety  of  B.  linlinnabulum.  Hence  I  am  led 
to  conclude  that  Balanua  d'Orbignii  of  Chenu,  peculiar  a*  its  whole 
aspect  is,  must  be  ranked  only  as  a  variety  of  £.  lintinnabulum  i  ita 
oblique  radii  resulting  from  the  same  cause,  whatever  that  may  be, 
which  has  given  this  stnictare  to  ear.  iniermedriu  and  oeeator  ;  and 
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Shell  dark  rose-coloured,  aoinetitaes  tinffed  v>ith purple; 
orifice  toothed.  Scutum  externally  very  mnooih,  covered  by 
membrane.  Teryum  toitk  distinct  crests  for  the  depressor 
muades. 

Bah.  —  Sicily,  Mails,  Malaga,  (associated  with  B.  perfitraliu),  Msd«n. 
Often  erowiug  m  clusters  and  associated  witli  Paehghima gigantfum.  Attached 


to  MiSeuora  aspertt,  ojaterB,  and  other  sheila.  According  to  Foli,  an  ioba- 
bitanl  of  deep  water;  yet  in  mua.  Cumtiig  there  are  tvo  Une  specimens 
■Uulied  to  Uie  alwaja  fiostiog  Lepa*  anali/era.    Mus.  Lowe,  Macaadicw, 


Cleneral  Jppearanee. — Shell tubulo-conical  or  conical:  orifice  large, 
toothed,  approaching  to  peatagonnl.  Surface  moderately  smooth, 
naked.  Colour  rosy,  or  tile-reil,  with  a.  slight  tinge  of  purple;  or 
bekatiful  rich  purple.  Radii  nearly  as  dark  as,  or  darker  than,  the 
pwietea.  The  portion  of  the  alie  seen  externally  ia  generally  white. 
iBtemallj  the  whole  ahell  ia  nearly  white.  Generally  the  tints  outside 
imrj  in  transverae  faacio; ;  aonietiroea  tliere  are  very  fine,  dark,  lon- 
gUndinal  lines.  Largest  specimen  (from  Alalia),  1*4  of  an  inch 
iQ  bual  diameter ;  nsunlly  fuU-aized  specimens  are  about  three  quarters 
of  an  inch  in  basal  diameter. 

Satla  (PI.  2,  fig.  2  a,  2  c)  very  smooth,  with  the  growth-ridges  very 
little  prominent,  sometimes  there  are  obscure  traces  of  longitudinal 
strite;  surface  covered  by  an  uniiBually  thick  and  persistent  yellow 
membrane:  valve  narrow,  with  the  upper  part  commonly  refleied : 
the  basal  margin  forms,  with  the  occludent  margin,  n  smaller  angle 
than  is  usual :  the  tergal  margin  of  the  valve  is  rectangularly  inflected, 
instead  of  being,  as  is  usual,  merely  bowed  innards.  Internally,  the 
articular  ridge  is  rather  prominent.  The  depth  of  the  tlight  pit  for 
the  lateral  depressor  muscle  is  variable  -,  it  sometimes  includes  a  minute, 
mitral,  longitudinal  ridge. 

Ttrga  {2  6,  2  d) :  the  longitudinal  furrow  is  deep,  with  the  sides 
folded  ID ;  the  spur  is  placed  at  about  its  own  width  from  the  basi- 
Kutal  angle;  it  is  moderately  long,  with  its  lower  end  obliquely 
roDoded  off;  but  the  length,  breadth,  and  precise  oiitline  of  the  lower 
end  varies  a  little.     The  basal  margin  on  tbe  opposite  sides  of  the 

liiiLomial  method  was  first  used.  But  as  Ellia  himself  did  not  then  know  of,  or 
'(ilow  Ibis  method,  it  migbt  be  disiiuted  wlietlier,  according  to  tlie  spirit  of  the 
■>*,  his  name  ought  to  stand,  'i'hc  only  utiicr  name  given  to  this  species  is 
tl>U  of  tulipa,  affixed  by  Poll  in  1791,  but  tliis  name  had  been  previously  uticd  by 
Sillier  iu  1776,  and  by  Cheniuits  in  17(^5,  for  anotlier  B]>ccics,  tlic  B.  Hamen 
of  Ibis  work;  and  hkewiac,  also  previously  to  Poll,  by  Bruguiere  inl78'J,  for 
tlill  another  species,  viz.,  B.  lUliHMBMum  of  this  work :  under  these  compli- 
cued  causes  of  confusion,  I  thbk  it  is  highly  advisable  to  adopt  £ilis's  name, 
1  mtj  add  that  tbe  B.  tulipa  of  Mr.  G.  B.  Sower^  is  the  B.  linliaiiaialum  of 
thisrork.  His  possible  that  tlie  B.  coaoiJei  of  Browa,  'Lliist  rations  Conch.' 
(lit  edit.  pi.  6,  fig.  7),  may  be  our  present  species;  but  witliout  details  of 
klnicture  it  is  hardly  possible  to  identify,  in  mauy  cases,  the  species  of  Bolanus. 
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spur,  forms  a  nearly  atraigbt  line,  but  with  the  portion  on  the  cariual 
side  very  slightly  hollowed  out.  Crests  for  the  depreuor  mnscle  ire 
well  developed. 

Compart menta. — The  nidii  and  aire  always  have  their  snmmits 
oblique :  the  sutaral  edges  of  the  radii  are  deeply  penetrated  by  pores 
between  the  strougl;  denticulated  septs :  the  sutunl  edges  of  the  aire 
are  quite  smooth :  the  tubes  in  the  parietes  are  crossed  in  the  npper 
part  of  the  shell  by  septa.  Batu  tubular,  with  an  underlying  can- 
cellated mass. 

Mouth. — Labrum  with  the  teeth  either  absent  or  very  small :  man- 
dibles with  the  fourth  and  fifth  teeth  rudimentary :  maxillK  with  ft 
small  notch  under  the  two  upper  spines  i  near  the  lower  angle,  two 
spines,  one  beneath  the  other,  are  Urger  even  than  the  upper  pair ; 
beneath  the  lower  pair,  there  is  a  tuft  of  fine  spines.  Cirri,  segments 
protuberant  in  one  ramus  of  the  first  cirrus  and  in  both  rami  of  the 
second  cirrus ;  posterior  cirri  with  the  segments  short  and  broad,  each 
bearing  three  pairs  of  spines,  with  a  smnU  intermediate  tuft. 

AJtnitief. — This  species  in  all  essential  respects  comes  very  nesr  to 
the  three  last  varieties  of  B.  linlinnabulum,  which  have  the  orificea  of 
their  shells  toothed.  The  sraoothness  of  tlie  scutum,  with  its  per- 
sistent epidermis,— its  peculiar  shape, — its  small  and  not  reflezed 
articular  ridge, — together  wiib  the  crests  on  the  tergum  for  the  de- 

Eressor  muscles,  are  sufficient  diagnostic  characters.  Even  in  general 
abit  and  tint  of  colour,  this  species  has  a  different  aspect  from  B.  tin- 
tinnabulum.  In  some  respects  B.  tuHpi/onuii  leads  into  the  apecdea 
included  in  the  third  section  of  the  genus. 


3.  Balanits  psittacus.     pi.  2,  fig.  3  a — 3  d. 

Lepas  t>bittacu9.    Molina.    Hist.  Nat.  Chile  (1788),  »oi.  i,  p.  823. 


(sect,  a),  BALANU8  PSITTACC8.  207 

Hmt. — ^Perv,  Chile,  Chilo^  Patagonia.    Fotiil  in  m  ancient  tertiai;  deposit, 
Coqnimbo ;  and  in  ■  ■nperficial,  recent  bcid  at  S.  Josef,  iii  Patagonia. 


Omcts/  appeamwe. — Shell  other  (Jmoat  cylindrical  or  •teeply 
conical,  gencndly  flesh-colonred,  lometimes  pele  pink ;  sorface  eiuier 
smooth  (when  not  dinntegrated)  or  BometimeB  with  the  puietea  dis- 
tinirtly  and  rather  strongly  ribbed,  with  the  ribs  distaut  from  each 
other ;  1  have  seen  aix  or  seven  ribs  on  tlie  rostram  nloue.  The  orifice 
in  the  moat  perfect  Bpecimeas  is  nearly  equilateral  and  hezagonal. 
The  ndii  geoerally  are  very  broad,  but  occAaionally  quite  narrow,  and 
erm  linear.     The  baais  is  generally  deeply  and  irregularly  cup-formed. 

Site. — Thia  is  the  largest  species  in  the  family:  I  have  seen  a 
•pecimen  aix  inches  in  length  and  three  and  a  half  in  diameter ;  and 
another  specimen  no  leas  than  nine  in  length,  though  only  two  and  a 
half  inchea  in  diameter. 

Semta. — In  fuU-sised  specimens  the  surface  is  finely  striated  Ion- 
gitudinally,  caused  by  the  lines  of  growth  being  minutely  sinuous; 
but  in  yoQDg  specimene,  until  they  attain  a  baatd  diameter  of  above 
half  an  inch,  the  surface  is  smooth.  The  valve  ie  tmnaversely  arched, 
a  line  of  flexure  running  from  the  apex  to  the  bnul  margin,  at  about 
one  third  of  the  width  of  the  valve  from  the  tergal  margin,  TUe  bsBnl 
margin  is  curved  nearly  coQtinuoualy,  and  extends  nearly  half-way  np 
the  valve;  hence  the  basi-tergal  comer  ia  largely  rounded  off.  The 
articular  ridge  is  but  little  prominent,  and  ia  not  reflexed  :  the  articular 
farrow  is  very  narrow.  The  adductor  ridge  consista  of  a  sharp,  much- 
projecting  plate,  running  down  close  to  the  basal  margin,  and  ta  con- 
fluent vitb  the  lower  part  of  the  articular  ridge.  Thia  plate  and  the 
inflected  tergal  margin  of  the  valve,  together  form  a  large  and  deep 
cavity,  which  eitcnda  np  almost  to  the  apex  of  the  valve.  The 
depressor  moacle  is  attached  in  the  middle,  at  the  lower,  open  end  of 
thia  cavity. 

Terga. — These  are  strongly  beaked,  the  beak  being  from  one  third 
to  one  fourth  of  the  total  length  of  the  valve,  including  the  spur:  the 
beak  ia  very  sharp,  somewhat  flattened,  and  bowed  ;  when  young,  and 
when  well  preserved,  it  is  coloured  purple  ;  it  is  penetrated  by  a  fine 
tubular  cavity,  occupied  by  a  thread  of  corium,  which  extenda  about 
balf-way  up  it.  The  whole  valve  ia  narrow,  being  about  thrice  as  long 
■a  wide.  The  spur  is  also  long  and  narrow  ;  it  is  seated  at  leas  than 
its  own  width  from  the  hasi-scutal  angle.  The  acutal  mai^n  is  not 
much  inflected.  The  longitudinal  furrow  has  its  sides,  in  full-grown 
specitnena,  closely  folded  together.  The  basal  margin  stopea  down  on 
both  sides  to  the  spur.  There  are  no  crests,  or  only  traces  of  thera, 
for  the  attachment  of  the  depressor  muscle.  Internally,  the  spuria 
prolonged,  as  a  prominent  ridge,  upwarda  to  the  beak,  and  serves  as  an 
articular  ridge.  In  the  middle,  in  the  upper  part  (PI.  2,  fig.  3  rf), 
between  thia  articular  ridge  and  the  carinal  margin,  there  ia  a  aecoud 
narrow  ridge,  which  extends  from  the  lower  part  of  the  beak  balf-way 
down  the  valve,  and  then  dies  out.  The  space  bftvrcu  these  two 
ridges,  and  the  ridgea  themaelvea,  are  colonred  purple,  and  consist  of 
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harder  shell  than  the  rest  of  the  valve ;  hence,  when  the  outer  anrftce 
and  the  adjoining  scuta)  and  carinal  margins  disintegrate,  tbia  part 
remainB,  and  so  farms  the  beaked,  purple  apex. 

Compartmentt. — The  parietal  tubes  are  nnnsoally  large  in  propor- 
tion to  the  size  of  the  shell,  and  run  up  to  the  summit  without  anj 
transverse  septa:  the  longitudinal  septa  are  strongly  denticulated. 
The  radii  are  penetrated  by  large  tubes ;  their  septa  are  very  stronglv 
denticulated,  and  the  denticuli  themselves  often  aiibdivide  and  branch 
ont  at  tbeir  extremities.  The  sutural  edges  of  the  alse  are  smooth,  or 
with  a  high  power  can  just  be  seen  to  be  crenated.  The  radii  are 
generally  very  highly  developed,  so  that  their  summits  are  even  wider 
than  llie  bases  of  the  parietes ;  but,  on  the  other  hand,  in  aome  few 
large  specimens,  the  radii  are  either  very  narrow  or  absolutely  linear. 
In  these  latter  cases,  the  diametric  growth  has  nearly  or  alltwether 
ceased,  whilst  the  walls  of  the  shell  hsve  continued  to  be  added  to 
at  their  bases,  their  summits  at  the  same  time  soffering  dialntegration  ; 
and  thus  the  orifice  has  increased  in  size. 

Basit  generally,  end  occasionally  very  deeply,  cnp-formed.  Ad 
UDUsaatly  thick  cancellated  layer  in  most  caaes  forms  the  under  side 
of  the  basis. 

Mouth. — Labruro  apparently  without  teeth,  or  with  very  tninnte 
ones :  mandibles  with  three  teeth,  of  which  the  third  ia  thicker  than 
the  first  or  upper  one :  the  fourth  and  fifth  teeth  are  confluent  with  the 
inferior  angle.  The  mazillie  have  a  small  notch  under  the  upper  pair 
of  spines  ;  inferior  part  projecting  and  supporting  two  spines,  placed 
one  below  the  olher,  and  equalling  in  size  the  upper  pair.  Cirri  :  the 
rami  of  the  first  cirrus  are  unequal  by  four  or  five  segments  ;  shorter 
ramus  and  both  rami  of  the  second  cirrus  with  ibe  segments  extremely 
protuberant;  posterior  cirri  not  much  elongated,  with  the  s^;mentB 
rather  broad,  supporting  six  pairs  of  spines. 

General  Remarkt. — This,  which  is  much  the  largest  known  specie* 
of  the  genus,  ranges  from  Peru  (Arica  being  the  most  northern  apot, 
e  1  have  seen  specimens),  along  the  coast  of  Chile,  where  it  ii 
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the  coast  of  Africa,  and  afterwards  to  Patagonia ;  consequently  nume- 
roQB  specimens  of  B.  psitiacus  had  become  attached  on  B.  tintinna- 
&mlua^  and  subsequently  during  the  voyage  home,  some  few  of  the 
latter  again  had  adhered  on  B.psittacus:  the  contrast  in  the  paler 
colour  and  hexagonal  orifice  of  this  epecies,  with  the  darker  tints  and 
more  trigonal  onfice  of  B,  tintinnabulum  was  striking.  At  Coquimbo, 
in  Chile,  I  procured  a  specimen  of  B,  psittacus,  attached  to  a  chain 
cable  which  bad  been  in  the  water  only  six  months ;  this  specimen 
meaanred  1*3  of  an  inch  in  basal  diameter,  and  *8  in  height:  this 
•hows  a  rapid  rate  of  growth.  Lastly,  1  may  mention  that  it  is 
aaaerted  by  Molina,  and  I  am  assured  by  Mr.  Cuming  that  the  state- 
ment is  perfectly  correct,  that  this  Balanus,  when  cooked,  is  universally 
esteemca  as  a  delicious  article  of  food. 


4.  Balanus  Capensis.     PI.  2,  fig.  4  a^  4  d. 

Balahus  capensis  obe  obuquo.    Ellii.    Phil.  Transact.,  vol.  50 
(1758),  Tab.  34,  fig.  14. 

SAeU  shaded,  and  often  longitudinally  striped  mth  bright 
pink.  Scutum  as  in  B.psittacus,  Tergum  with  the  apex 
produced  and  needle-like,  white:  spur  placed  at  its  own 
width  from  the  basi-scutal  angle. 

Hob. — Cape  of  Good  Hope.  Attached  to  stems  of  Fuel,  Algoa  Bay.  Mus. 
Brit,  and  Bowerbank.  Attached  to  a  Patella,  Mus.  Darwin,  Mus.  Cuming,  and 
Stutcbbury.  Attached  to  fioating  kelp,  Lagulhas  Bank,  Mus.  James  Ross, 
associated  with  B,  iintinnabulum  and  tpongicola. 

This  species  comes  extremely  close  to  the  South  American  B,  psit- 
iaeus,  and  I  should  hardly  have  attached  a  specific  name  to  it,  had  I 
not  examined  many  specimens,  young  and  old,  of  the  true  B.  psit- 
tacuB^   from  Peru,  Chile,  and  Eastern  Patagonia,   and  found   them 
all  identical  in  the  few,   apparently   trifling  points,  in  which  that 
species  differs  from  B.  capensis.      The  aniniars  body  and  the   phell 
agree  in  every  respect,  excepting  that  the  shell  is  decidedly  pinker, 
beiag  often  most  distinctly  and  prettily  striped  longitudinally  with 
pale  and  bright  pink.     In  some  of  the  specimens  the  basis  is  cup- 
formed:  in  some,  the  broad  radii  are  pale  pink,  in  others  they  are  quite 
white,  and  in  this  latter  case  a  singular  aspect  is  given  to  the  pinkish 
TXrieties.     In  very  large  specimens  (and  I  have  seen  one  fully  two 
ii^ches  in  basal  dianieter)  the  pink  colour  is  extremely  feeble,  and  the 
^Aole  shell  has  a  very  rugged,  disintegrated,  coarse,  and  sometimes 
dirty  appearance :  in  most  of  these  large  specimens  the  walls  are  more 
.^JMsive  than  in  B.psittacus,  and  the  orifice  of  the  shell  rather  smaller; 
^o  Qome,  however,  the  walls  certainly  are  of  unusual  thinness. 

The  Scuta  differ  from  those  of  B.  psittacus  only  in  the  basi- tergal 
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corner  Dot  beiDg  so  much  rounded  off,  and  coDWquenUy  in  tite  irti 
Gular  ridge,  wbicb  ia  rather  more  reflezed,  descending  in  proportioi 
lower  down  the  vahe :  the  cavit;  at  the  baai-tergal  corner  is  in  propoi 
tion  broader.  The  valves  in  the  two  apecies  differ,  also,  but  onlj  ii 
young  tpecimens,  in  the  occludent  half  being  tinted,  both  externall; 
and  internally,  purple,  wbereaa  in  B.  ptittaetu  the  whole  valve,  at  al 
agea,  ia  white.  In  the  terffa  the  spur  ia  removed  fully  ita  own  widtl 
from  the  basi-sculal  angle,  whereea  it  ia  not  half  thii  diatanc*  h 
B.  peittacut.  Tbe  acutal  margin  ia  here  much  more  inflected.  L 
B.ptitlactis  there  ia  a  remarkable  patch  of  purple  oa  the  inaide  of  tb 
valve,  between  tbe  articular  ridge  and  a  second  apecial  ridge ;  of  thi 
purple  patch  there  ia  here  no  trace,  consequently  the  beak  or  apex  i 
white.  The  beak,  also,  is  leaa  prominent.  The  apecial  ridge,  jtu 
alluded  to,  here  runa  ranch  nearer  to  the  arlicnlar  ridge,  and  ia  lea 
prominent :  indeed,  in  old  specimens,  it  ia  often  almost  obliterated 
Finally,  the  whole  valve,  in  proportion  to  the  scutum,  ia  rmther  broadei 

I  have  seen  a  young  specimen,  about  a  quarter  of  an  inch  in  baai 
diameter,  with  the  orifice  of  the  shell  toothed  owing  to  tbe  obliqnit 
of  the  summits  of  the  radii ;  and  this  gave  tbe  nhelt  a  very  pecnlia 
aapect.  The  largeat  well-coloured  sprcimeo  which  I  have  seen  ia  V. 
of  an  inch  in  basal  diameter ;  but  in  Mr.  Cuming'a  collection  there  W 
two  rugged,  disintegrated  specimens,  two  inches  in  basal  diameter,  ani 
two  and  a  half  in  height.  Some  specimena,  r3  in  basal  diameter,  ii 
Mr.  Stutchbury's  collection,  are  remarkable  from  the  radii  haviiq 
been  obliterated — the  shell  being  merely  divided  by  aix  sutures,  aa  » 
have  seen  is  likewise  sometimes  the  case  with  large  specinmu  o 
B.  psittacm. 

This  apeeiea  is  evidently  a  South  African  representative  of  the  SoutI 
American  B.  ptittaetu. 


5.  Balamus  Niqrescbns.     PI.  2,  6g.  5  a,  bb. 


I  "  ■ 
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There  can  be  no  doubt  that  this  species  is  the  B.  nigreacens 

in  ChenUy  who  had  access  to  Lamarck's  original  specimens ; 

and  there  can  be  equally  little  doubt  that  it  is  the  B,  gigas 

of  Ranzani,  collected,  during  Baudin's  expedition,  at  King 

Geoi^e*s  Sound :  it  is  essentially  allied  to  B.  psiltacus,  but 

in  external  appearance  strikingly  resembles  some  of  the 

varieties  of  B.  tintinnabultim. 


General  Appearance, — Shape  tubulo- conical :  walls  smooth,  some- 
times loDgitucUnally  ribbed :  colour  ashy-grey  tinged  with  blue,  but 
niny  specimens  are  dark  purplish-blue,  owing  to  the  disintegration  of 
the  outer  lamina,  and  consequent  exposure  ot'the  almost  solidly  filled 
up,  dark  blueish  parietal  tubes ;  on  the  other  hand,  some  specimens 
tie  quite  white.  Ranzani  describes  the  colour  as  earthy-violet,  which 
is  Tery  characteristic  of  some  of  the  specimens.  The  orifice  is  apt  to 
be  nUher  amall,  compared  to  the  size  of  the  specimens,  and  tends  to  be 
hexagonal.  The  radii  are  often  rather  narrow.  The  opercular  valves 
>re  tinted  pale  blue.  The  basal  diameter  of  the  largest  specimen  is 
two  inches,  and  its  height  two  and  a  quarter. 

The  Scuta  have  their  basi-tcrgal  corner  much  rounded  off,  as  in 
B^pnttacus,  so  that  the  tergal  margin  docs  not  extend  more  than  half 
down  the  valve.  The  surface  is  somewhat  prominent,  along  a  line 
nuuDg  from  the  apex  to  the  point  of  chief  curvature  in  the  basal 
nuurgin.  The  surface  is  not  striated.  Internally,  the  articular  ridge 
i«  little  prominent,  and  not  reflexed  ;  the  lower  end  depends  as  a  free, 
•harp  style  or  point.  The  adductor  ridge  is  moderately  sharp,  and 
standi  some  little  way  distant  from  the  articular  ridge :  it  is  produced 
<lownwards,  and  forms  a  moderately  deep  and  large  cavity  for  the  dc- 
preMor  muscle ;  but  this  cavity  is  not  closed,  and  does  not  extend  up, 
>B  in  the  two  last  species,  to  the  apex  of  the  valve. 

Terffa,  narrow,  with  a  sharp,  prominent,  needle-like  beak.  Spur, 
long,  narrow,  placed  at  less  than  its  own  width  from  the  basi-scutal 
Angle:  the  basal  margin  on  both  sides  slopes  down  to  the  spur:  the 
■cutal  margin  is  not  inflected.  Internally,  the  articular  ridge  is  very 
f^bly  developed,  but  extends  down  close  to  the  basi-scutal  angle.  On 
the  under  surface  in  the  upper  part  of  the  valve,  there  is  a  short,  very 
•light  ridge,  extending  on  the  cariual  side,  near  and  parallel  to  the 
trticular  ridge ;  this  slight  ridge  plays  an  important  part,  as  in  the 
two  foregoing  species,  in  the  formation  of  the  beak  or  apex.  Crests 
for  the  depressor  muscle  are  hardly  distinguishable. 

The  Walls  appear  to  vary  in  some  degree  in  strength  and  thickness  ; 
U  is  likewise  the  case  with  the  opercular  valves.  In  some  of  the 
tUnner  specimens,  the  parietal  tubes  are  large,  and  the  longitudinal 
wpta  are  furnished  with  small,  sharp  denticula.  The  tubes  are  often 
thickly  lined  or  almost  filled  up  solidly  with  blue  shell ;  they  are  not 
crossed  by  transverse  septa. 

The  Eiadii  vary  in  width ;  externally  they  are  often  finely  ribbed 
transversely,  at  other  times  they  are  smooth  ;  their  septa  are  fine  and 
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tLio,  witU  their  delicate  denticuU  not  extending  to  the  onter  lamint : 
they  are  veiy  porose.  The  altB  have  their  summit*  {wrallel  to  the  baria; 
their  suturai  edges  are  most  finely  crenated.  The  sheath  is  blu«>h, 
excepting  tile  wedge-like  portions  of  the  alee  which  hate  been  added 
during  the  diametric  growth,  and  these  are  white. 

Mouth:  labrum  without  teeth:  mandibles  with  five  sharp  teeth: 
maxillie  with  the  edge  straight.  Cirri,  first  pair  with  the  rami  veiy 
slightly  unequal ;  segments  of  the  shorter  ramus  and  of  both  rami  of 
the  second  pair  protuberant :  posterior  cirri  with  the  segmenta  shield- 
shaped  in  front,  bearing  four  pairs  of  spines,  of  which  the  upper  pair 
is  much  longer  than  the  lower  paira;  each  pair  has  a  small  intenneaiate 
tuft  of  minute  spines. 


0.   BaLANUS  DEC0EU8.       PI.  2,  fig.  6fl,  6i. 

Parieles  pale  pink;  radii  rather  darker.  Scutum  toiti  a 
small  articular  ridpe.  Tergum  with  the  longitudinal 
furrow  very  shallow  and  open ;  basal  margin  on  both  sides 
sloping  towards  the  apur. 

SaS.—'Scw  Zealand.    Uos.  Brit.,  and  Tbwer :  attached  to  shells. 

General  Jppearanee. — Shell  conical  or  tubular,  with  a  la^  rhom- 
boidal  orifice ;  very  pale  pink,  but  tinted  yellowish  from  the  peraiatent 
epidermis,  and  sometimes  faintly  striped  longitudinally ;  radii  and 
sheath  of  rather  a  darker  pink ;  scuta  in  themselTes  white,  tbongh 
lined  by  purple  corium  ;  the  carina!  half  of  the  tergum  pink.  Walla 
extremely  emooth.  Largest  specimen  aboTe  one  inch  in  basal  diar 
meter. 
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with  their  summits  oblique ;  their  sutural  edges  are  barely  crenated. 
Bam»y  thin,  flat,  or  cup-formed.     Body  unknowD. 

Afiidt%e9» — In  general  appearance  this  species  comes  near  to  B, 
pnttaeua;  but  in  all  essential  characters  it  comes  much  closer  to  the 
following  species,  from  which,  however,  it  can  easily  be  distinguished 
bj  eoloor,  and  by  the  inner  lamina  of  the  parietes  not  being  cancellated. 


7.  Balanus  VINACEUS.     PI.  2,  fig.  7  a — 7  d. 

Shell  purplish  dark  brown :  inner  latnina  of  the  parietes 
cancellated.  Scutum  finely  striated  longitudinally.  Tergum 
with  the  longitudinal  furrow  shallow  and  open;  basal  margin 
on  both  sides  sloping  towards  the  spur. 

Hab. — West  Coast  of  South  America.    Mas.  Cuming. 

General  Appearance. — Shell  conical,  with  a  large,  rhomboidal  orifice; 
walls  rather  thin,  coloured,  together  with  the  radii  and  operculum,  dark 
parplish-brown ;  sheath  nearly  colourless.  Walls  smooth,  slightly 
irr^olar,  very  finely  striated  longitudinally.  Basal  diameter  of  largest 
specimen  '8  of  an  inch. 

Opercular  Valves,  unusually  smooth,  that  is  without  prominent 
growth-ridges.  Scuta,  finely  striated  longitudinally,  with  the  sharp 
atrise  closely  approximate.  The  teeth  on  the  occludent  margin  are  sharp, 
and  stand  some  way  apart  from  each  other.  Internally,  the  whole 
surface  is  remarkably  flat  and  smooth  :  the  articular  ridge  is  of  mode- 
rate breadth,  and  slightly  reflexed  :  there  is  no  adductor  ridge,  and  the 
OTal  depression  for  the  lateral  depressor  muscle  is  extremely  slight. 
Terffa,  with  the  longitudinal  furrow  very  slight ;  the  bottom  of  this 
furrow  is  feebly  striated  longitudinally,  and  there  is  a  trace  of  a  fine, 
rounded  ridge  on  the  scutal  margin,  as  in  B,  decorus.  The  basal  margin 
slopes  on  both  sides  towards  the  spur,  which  is  of  moderate  length  and 
breadth,  with  its  lower  end  truncated  and  parallel  to  the  cariuo-basal 
margin ;  the  spur  stands  at  about  once  and  a  half  its  own  width  from 
the  basi-scutal  angle.  Internally,  the  valve  is  lined  by  very  dark, 
parplish-brown  corium ;  the  articular  ridge  is  prominent ;  in  the  upper 
part  of  the  valve,  parallel  to  the  articular  ridge,  there  are  two  or  three 
feeble  ridges ;  there  are  no  crests  for  the  tergal  depressores. 

The  Parietes,  though  moderately  thick,  yet  are  light  and  fragile ;  the 
denticnli  at  the  bases  of  the  longitudinal  septa  arc  prominent,  and  those 
on  the  adjoining  septa  are  united  together,  making  a  net-work  (PI.  2, 
fig.  7  d),  but  the  interspaces  between  them  are  not  filled  up  by  solid 
calcareous  matter  (as  is  the  case  with  every  other  species  of  the  genus), 
but  are  only  crossed  at  successive  levels  by  fine  transverse  calcareous 
septa;  the  internal  lamina  thus  becoming  cancellated,  and,  though 
thick,  fragile.  Hence,  in  a  transverse  section  of  the  parietes,  the 
ordinary  parietal  tubes  or  pores  are  seen  to  be  lined  on  their  inner  sides 
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by  five  or  aiz  rows  of  very  minnte  poret.  I  hare  not  aeon  aoy  other 
inBtHiice  or  this  itracture.  The  ioternal  lamina  is  ribbed,  u  nnul,  on 
ita  inner  auri^ce,  b;  the  projection  of  the  longitudinal  septa.  The  ordi- 
nary parietal  tubea  are  open,  to  nearly  the  summit  of  the  ahell.  The 
radii  are  rather  tliin,  and  unusually  fragile ;  their  anmmita  &re  puaUel 
to  the  basis :  their  septa,  as  seen  on  the  sutural  edges,  are  extremely 
thin  and  denticulated  on  both  their  upper  and  lower  anrfacea,  on  the 
aide  towards  the  internal  lamina:  towards  the  eitemal  lamina,  the 
septs  are  simple,  and  the  small  square  pores  thus  formed,  are  open  or 
not  filled  up.  The  alie  have  their  summits  extremely  obliqne,  being 
added  to  very  little  during  the  diametric  growth  of  the  ahell ;  the  nar- 
row  margin,  however,  which  is  thus  added,  is  coloured  red,  the  reat  of 
the  sheath  being  nearly  colourless :  the  sutural  edges  of  the  ■!«  aiC 
smooth.  The  batit  has  a  thick,  noderlying,  finely  cancellated  layer  of 
ahell. 

Animata  body  nnknown. 

A  young  specimen,  '2  of  an  inch  in  basal  diameter,  differed  from  the 
above  in  being  of  a  much  paler  purplish-brown.  This  apeciea  is  distinct 
from  all  its  congeners,  in  its  peculiar  colour,  and  likewise  in  the  struc- 
ture of  the  inner  lamina  of  the  parietes.  As  already  stated,  it  come* 
nearer  to  B.  deeorus  tlian  to  any  other  apeciea. 


8.  Balanus  Ajax.     pi.  3,  fig.  1 «— 1  d. 

Balahds  tintinnabuluk  (tot.)     Ci^Hu.    lUnat.  Condi.,  T^.  S, 

fig.  S. 

Shell  glohulo-conical,  often  elongated  in  tke  ro8tro-cari»al 
amis,  pale  pink,  smooth,  extremely  massive :  parietal  poret, 

cloKP  to  Ihn  haml  martpti,  cifcnlar  and  een/  siitoU.      Scutum 
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1*5 ;  and  the  diameter  of  the  orifice,  both  transyersely  and  longitudi- 
nallyt  *75  of  an  inch. 

SeutOf  broad,  feebly  tinted  with  pink ;  exterior  surface  rough,  with 
aharp  hood-formed  projections,  arranged  in  straight  lines  radiating  from 
the  apex ;  an  inflected  portion  of  the  valve  along  the  tergal  margin  is 
not  roughened.  Internally  (PI.  3,  fig.  1  J),  the  articular  ridge  is 
broad  and  reflexed.  An  adductor  ridge  can  hardly  be  said  to  exist, 
bat  a  slight  prominence  borders  the  gentle  hollow  in  which  the  lateral 
depressor  muscle  is  attached.  The  basal  margin,  on  its  inner  face,  is 
alightly  toothed.  Terffum  white,  with  the  narrow  part  of  the  valve,  on 
the  seutal  side  of  the  spur,^rough  with  the  little  projecting  hoods,  like 
those  on  the  scutum ;  the  other  and  larger  half  is  smooth :  spur  rather 
long,  narrow,  placed  at  twice  its  own  width  from  the  basi-scutal  angle ; 
ou  the  carinal  side,  about  half  of  the  basal  margin  slopes  down  towards 
the  spur.  The  longitudinal  furrow  is  either  quite  or  nearly  closed. 
Internally,  the  spur  is  produced  upwards  ou  the  valve,  as  a  promi- 
nence :  the  articular  ridge  is  not  very  prominent.  There  are  no  crests 
for  the  tergal  depressor  muscle. 

Altogether  the  opercular  valves  strikingly  resemble  those  of  B,  tin- 
tinnabulumy  but  all  the  characters  above  mentioned  have  not  been 
observed  in  any  one  variety  of  this  species ;  perhaps  var,  coccopoma 
cofhes  nearest,  both  in  the  external  appearance  of  the  shell  and  in 
the  structure  of  the  opercular  valves,  to  B,  Ajax, 

The  Compartments  are  remarkably  compact  and  solid ;  the  parietal 
tabes  are  cylindrical  and  quite  minute  even  close  to  the  basis ;  they 
extend,  however,  nearly  up  to  the  top  of  the  shell ;  the  parietal  septa 
at  the  basis  are  thick,  and  with  blunt  denticuli ;  the  thickness  of  the 
walls  in  the  upper  part  of  the  shell  is  excessive ;  in  the  lower  part,  it 
is  also  unusually  great,  owing  to  the  thickness  of  the  inner  lamina, 
and  hence  the  ribs,  generally  formed  by  the  projection  of  the  longi- 
tudinal septa  on  the  inner  lamina,  are  here  visible  only  close  to  the 
ba^^is.  The  radii  are  rather  wide ;  their  summits  are  parallel  to  the 
basis ;  the  septa  on  their  sutural  edges  are  thin,  straight,  and  closely 
approximate,  and  most  symmetrically  furnished  with  little  denticuli  of 
equal  sizes  on  both  sides  :  the  interspaces  are  nearly  filled  up  solidly, 
but  with  some  pores  still  left  open.  In  the  upper  part  of  the  shell, 
the  radii,  like  the  walls,  are  of  extraordinary  thickness :  the  septa  are 
transverse  and  horizontal,  as  seen  externally  by  slight  variations  in  the 
colour  of  the  radii ;  internally,  as  seen  in  a  vertical  section  of  the 
shell,  the  septa  dip  inwards  at  an  angle  of  above  45°.  The  alee  are  thin, 
and  have  their  summits  oblique  :  their  sutural  edges  are  smooth.  The 
pores  in  the  basis  are  crossed  by  numerous  transverse  septa,  and  there 
is  an  underlying  cancellated  layer :  the  internal  surface  is  very  smooth. 

AnimaFs  body  unknown. 

The  strength  of  this  Balanus  is  truly  remarkable ;  and  when,  by 
repeated  blows,  a  specimen  which  I  was  examining  at  last  yielded,  the 
radii  broke  sooner  than  separate  at  their  sutures.  In  most  of  its 
characters,  this  species  approaches  B.  tintinnabulum^  and  I  believe  has 
been  included  by  Chenu  as  one  of  its  varieties ;  but  it  comes  almost 
equally  near  to  B.  stultua,  to  which  it  is  much  more  closely  allied  in 
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its  habit  of  being  Attached  to  Millepone.  Bj  «  doae  uid  anbroken 
chain  of  affinities,  B.  Ajax,  through  B.  tiilfiu,  i»  connected  with 
B.  eaheolua  and  its  allies  in  section  (B),  which  lire  attached  to 
Gorgonite.  Some  of  the  specimens  of  B.  Ajar,  are  almost  as  mueb 
elongnted  in  tlieir  rostro-carinal  aiia,  aa  are  the  apecies  in  section  (B) ; 
and  there  is  an  affinity  in  the  same  direction  in  the  smallaeu  of  the 

Eorea  in  the  radii  of  B.  Ajax ;  indeed,  had  the  basis  in  this  species 
een  generally  more  boat-  or  cup-ftinned,  I  should  hare  placed  it  bb 
the  first  species  in  section  (B),  instead  of,  as  at  present,  the  last  apecdea 
in  section  (A).  The  intermediateness  of  the  characters  of  B.  Jjam  haa 
been  one  chief  cnnse  why  I  have  rejected  the  genus  Conopeai,  whieh 
was  instituted  by  Say  for  the  species  living  attadied  to  Oorgonise. 


Seciion  B. 


Parietea  and  basis  sometimes 
times  not  .■  radii  not  penneated 
its  rostrO'Carinal  axis  .■  basis 
gonite  and  MUlepora. 


by  pores,  some- 
shell  elongated  in 
attached  to  Gor- 


9.   BaLANTJS  STULTU8.      PI.  8, 


Parietes  mid  base  porose .-  shsll  white,  or  faintly  Hnped 
wifh  purple.     Sciifum  idtk  flie  basal  margin  protuberant  in 
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dosdy  allied  to  B.  Ajax,  especially  iu  its  operculum^  than  to 
the  following  species;  yet  the  fact  of  the  radii  not  being  per- 
meated by  pores  does  not  permit  of  its  admission  into  the 
last  section ;  and  both  in  habits  and  structure  it  undoubtedly 
comes  very  near  to  the  following  species.  Those  varieties 
which  are  not  much  elongated^  and  which  have  the  basis 
nearly  flat,  would  certainly,  if  considered  by  themselves 
alone^  not  have  gained  admission  into  our  present  section. 

General  Appearance, —  Shell  conical,  somewhat  globular,  more  or 
less  elongated  in  the  rostro-carinal  axis,  owing  to  the  basal  production 
of  the  rostrum.  Orifice,  rather  small,  entire,  oval,  pointed  at  the 
carinal  end.  Radii  moderately  broad,  with  their  summits  parallel  to 
the  basis.  Colour  dirty  white,  often  faintly  tinged  with  purple ; 
sheath,  pale  pttrplish-blue.  Surface  extremely  smooth;  the  parietes 
are  generally  covered  (as  viewed  through  a  lens)  by  a  very  thin,  yel- 
lowish epidermis,  giving  to  the  whole  a  glistening,  granidar  aspect : 
the  radii  are  generally  destitute  of  this  epidermis,  and  are  therefore  of  a 
dead  white.  The  basis  is  concave,  and  sometimes  deeply  cup-formed ; 
it  is,  however,  not  symmetrical ;  sometimes  it  is  flat.  Basal  diameter 
of  largest  specimen,  including  the  basis  itself,  \'b  of  an  inch  in  the 
longitudinal  axis ;  transverse  diameter,  1  inch ;  the  inequality  in  the 
length  of  the  two  diameters  is  rarely  so  great  as  in  this  unusually  large 
specimen. 

Scuta,  externally  very  convex,  with  the  growth-ridges  extremely 
prominent;  basal  margin  sinuous,  the  middle  portion  being  prominent; 
this  is  best  seen  in  young  specimens  (PI.  3,  fig.  2d),  Internally,  the 
articular  ridge  is  broad  and  refiexed.  The  adductor  ridge  in  the  upper 
part  is  almost  confiueiitwith  the  articular  ridge ;  it  runs  down  to  the  most 
prominent  point  of  the  basal  margin  ;  in  young  specimens  it  is  sharp  and 
prominent ;  in  old  specimens  it  is  very  blunt  and  little  prominent.  There 
IS  a  rather  deep  hollow  for  the  lateral  depressor  muscle.  In  young 
specimens  there  is  a  small,  depending,  blunt  tooth  at  the  basi-terg^ 
angle,  which  helps  to  make  the  basal  margin  more  deeply  sinuous. 

Terga,  with  the  longitudinal  furrow  closed,  except  on  the  spur  itself, 
where  it  is  open.  The  spur  is  moderately  long  and  broad,  but  varies 
in  breadth ;  it  is  placed  at  rather  less  than  its  own  width  from  the 
basi^scutal  angle ;  its  lower  end  is  obliquely  rounded ;  the  basal  margin 
on  the  opposite  sides  of  the  spur,  together  form  a  nearly  straight  line. 
The  whole  valve  is  rather  broad.  The  crests  for  the  tergal  depressores 
are  barely  developed. 

The  Compartments  have  rather  large  parietal  tubes ;  the  septa  are 
coarsely  denticulated  at  their  bases ;  the  internal  lamina  is  smooth,  ex- 
cept close  to  the  basis.  The  radii  have  their  summits  parallel  tothe  basis ; 
their  sutural  edges  are  formed  of  rather  thick  septa,  which  stand  at  an 
unusual  distance  apart  from  each  other,  and  have  perfectly  symmetrical, 
minute  denticuli  on  each  side.  The  interspaces  between  the  septa  are 
filled  up  solidly  to  within  a  short  distance  of  the  surface  ;  but  yet  not  so 
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completely  m  in  the  following  apeciea,  and  as  in  those  in  the  bdc- 
ceed^Dg  lections  of  the  genus ;  this  is  whftt  might  h&re  been  expected 
from  the  close  affinity  of  B.  ttultat  to  B.  Ajaz,  in  wliich  latter  the 
radii  are  still  permeated  b;  poree,  though  smnfler  than  is  general  in  the 
species  of  onr  first  section  (A).  The  ala  have  their  sammiu  extremelj 
oblique,  and  their  sutnral  edgee,  I  believe,  smooth.  Ba»i*  powtimt, 
with  an  underlying,  finely-csncellated  layer. 

Mouth  :  labrum  with  six  small  teeth  ;  mandibles  with  the  3d  tooth 
blunt ;  the  4th  minute,  and  the  5th  almost  confluent  with  the  iDferior 
angle.  MazitlK  with  the  edge  straight  and  simple.  Ctrri  partly  de- 
stroyed ;  on  each  segment  of  the  sixth  pair  there  were  five  pairs  of  apinea. 


10.  Balands  calceolcs.     pi.  3,  fig.  8  a— 3  f. 

Balands  calckolqs  keka.tofhtto  iHVoLnnrs  (F)     SUit.    Phil. 

Trans ,  vol.  SO  (1768).  Tsh.  34,  fig.  19. 
Lbtu  OALOBOLUS  (f)  Pallat.  Elench.  Zooph.,  p.  lOB.  (sinadeacr^) 

(1760). 
CoNOPBA  OTATA  (F)    J.E.On^.    Annals  of  Philosophy,  vol.  X,  18S6.  ' 

Parietes  and  basis  porose.  Scutum  vnth  the  pit /or  the 
lateral  depressor  musele  small  and  deep. 

Hah. — Attaclicd  to  Gorgoniic,  West  Coast  of  Africa.  Tnbicoreen,  near 
Madras,  (Dr.  Jnlmston),  associsted  witb  B.  nanicula.  Medtterrsnesn  (?).  Una. 
Brit,,  Gaming,  Stiitclibury. 

/i«i7-  Coralliuo  Crag;  Mus.  S.  Wood. 


1  must  premise,  wit}i  respect  to  the  nomenclatiipc  of  this 
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Norway ;  but  I  do  not  believe  that  it  is  the  same  with  our 
present  species. 

General  Appearance. — The  degree  of  elongation  of  the  shell  in  its 
TOttro-carinal  axis  varies  considerably  (3  a,  3  b):  the  elongation  is  due 
to  the  production  of  the  rostrum  and  of  the  corresponding  end  of  the 
Usil  cup.  These  two  portions  of  the  shell  always  form  together  an 
n^e,  and  sometimes  an  acute  angle,  whereas  in  all  the  many  specimens 
whieh  I  have  seen,  the  carina  and  the  carinal  end  (or  heel)  of  the  basis 
together  form  a  straight  line ;  yet  I  should  not  be  surprised  if  this  end 
of  the  shell  was  sometimes  produced.  The  surface  of  the  shell  is 
smooth,  or  sometimes  marked  with  very  minute  projecting  points :  it  is 
almost  always  covered  by  the  horny  bark  of  the  Gorgonia.  The  colour 
it  either  dull  purplish-red  or  dull  purple,  with  obscure  longitudinal 
ttripes,  and  often  more  or  less  transversely  banded  with  white.  The 
roitram  is  either  white  or  very  feebly  tinted,  being  always  paler  than 
the  rest  of  the  shell :  the  radii  are  usually  paler  than  the  parietes,  and 
•re  lometimes  white :  the  carinal  end  of  the  basal  cup  is  tinted  of  the 
*une  colour  with,  but  rather  paler  than,  the  compartments.  The  orifice 
it  rather  small  compared  to  the  shell,  and  nearly  heart-shaped.  The 
Cttino-lateral  compartments  are  about  one-third  of  the  width  of  the 
literal  compartments.  The  shell  is  very  strong,  and  the  sutures  resist 
the  action  of  boiling  caustic  potash.  The  largest  specimen  which  I 
hare  seen  was  *7  of  an  inch  in  extreme  length,  and  under  *25  in  ex- 
treme breadth. 

Structure  of  the  shell  and  basis, — ^The  parietes  are  permeated  by 
quite  distinct  pores, — a  character  sufficient  by  itself  to  separate  this 
from  the  following  species ;  the  longitudinal  septa  forming  the  tubes 
>re  slightly  denticulated  at  their  bases.     The  rndii  have  their  summits 
qaite  square,  extending  from  apex  to  apex  of  the  adjoining  compart- 
ments.    The  alae  have  oblique  summits.     The  sutural  edges  of  the 
ridii  have  approximate  septa,  which  are  obscurely  denticulated :  the 
interspaces  are  filled  up  solidly,  so  that  the  radii  are  not  porose.     The 
basis  is  distinctly  porose,  by  which  this  species  can  be  distinguished 
from  B.  navicula  and  cymbiformis.     The  basis  has  a  deep  furrow  on 
the  under  side,  from  clasping  the  thin  horny  axis  of  the  Gorgonia :  the 
hasal  point  of  the  rostrum  is  also  notched  from  the  same  cause,  and, 
as  a  consequence,  its  upper  surface  becomes  slightly  furrowed  along  its 
thole  length. 

The  Scuta  have  an  articular  ridge  but  moderately  prominent,  and 
oaly  slightly  reflexed ;  the  basi-tergal  corner  is  rounded  off ;  there  is 
no  adductor  ridge ;  there  is  a  small,  rather  deep,  distinct  pit  fur  the 
lateral  depressor  muscle.  Ter^a  ;  externally  the  surface  is  considerably 
depressed  in  the  line  of  the  spur.  The  spur  is  between  half  and  one- 
third  of  the  width  of  the  valve  :  its  lower  end  is  square  and  truncated, 
or  in  some  degree  rounded  ;  it  is  sometimes  (3  e)  dentated  with  a  few, 
minute,  sharp  teeth.  The  articular  ridge  is  but  slightly  developed ; 
the  crests  for  the  depressor  muscle  are  very  feeble. 
dnimaVs  body  unknown. 


11.  Balandb  oaleatds.   pi.  3,  fig.  4a — ic. 

Lefas  gale&ta  (?)    ZiKinaa.    Uuitiaia  alten  HoImiK^  1771> 
CoKOPEA  BLONBATA.    Saf.*    JooriLal  of  Aotd.  Nat.  Sd.  niiladelphn, 

vol.  ii,  part  2,  p.  323, 1822. 

Panetes  notporoee  ;  haaia  porose.  Thrpum,  with  the  apex 
square,  caused  by  ike  great  development  of  the  articular  ridge. 

^a£.— Cbadestown,  South  Carolina ;  Florida ;  West  Indies ;  Ceotral  Amerioa  \ 

attached  to  Goi^nue ;  Mus.  Brit.,  Agassii,  Cuming,  Statchbai;. 

General  Appearance. — Thia  and  tile  two  following  speciM  com*  k> 
close  in  general  appearance  to  the  last,  that  it  will  be  quite  aaperflaoaa 
to  do  more  than  deacribe  the  few  pointa  of  difference.  Tlie  ahell  and 
baaia  are  generally  quite  aa  much  elongated  aa  in  the  lut  ■peciea,  and 
sometimes  much  more  so,  owing  to  the  carinal  end  (fig.  4  a),  with  the 
corresponding  portion  of  the  basal  cup,  being  produced  like  the  ratnJ 
end,  into  a  flattened,  sharp  point :  I  have  seen  a  specimen  in  thia  state 
'9  of  an  inch  in  length,  and  only  -25  in  breadth  in  the  broadest  part. 
In  many  apecimeus,  howcTer,  the  shape  ia  exactly  aa  in  B.  caleeoltui 
bnt  the  rostrum  seems  less  nsually  furrowed  irom  clasping  the  stem  of 
the  Goi^nia.  The  colour  ia  paler,  pinker,  and  more  distinctlj  atriped 
longitudiQally  than  in  S.  ealeeolui  ,■  1  have,  however,  aeen  some  not- 
atriped,  purple  specimens  (and  one  traosTerseJy  freckled  with  white) 
from  the  West  Indies.  The  parietes  are  strongly-ribbed  intemaUv,  and 
are  not  permeated  by  pores.  The  radii  have  their  sutaral  edges  created. 
The  basal  cup  is  permeated  by  pores. 

The  Sculunt  differs  from  that  in  the  last  species,  only  in  the  pit  fbr 
the  lateral  depressor  muscle,  being  much  shallower,  and  lesa  defined, 
and  in  the  apex  being  truncated.  The  Tergum  ia  remarkable  from  its 
broad,  square,  truncated  summit,  which  underlies  the  whole  broad  apex 
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12.  Balanus  ctmbifobmis.     F1.  3,  fig.  5  a,  5  3. 

Parietes  and  basis  not  porose.  Scutum  and  Tergum  with 
very  small  articular  ridges.  Tergum  broad^  almost  equi- 
lateral. 

Hob, — ^Attacked  to  a  Gorgonia,  Tubicoreeo,  near  Madras,  (Dr.  Johnston). 
Hab.  unknown,  Mas.  Cuming. 

General  Appearance, — I  have  seen  only  two  specimens,  kindly  sent 
me  by  Dr.  Johnston,  and  a  single  specimen  in  Mr.  Cuming's  collection. 
In  most  points  this  species  agrees  with  the  two  last  species.  The  shell 
(excepting  the  rostrum),  and  even  the  opercular  valves  in  Mr.  Cuming's 
specimen  were  of  a  very  fine  purplish-red;  in  the  other  specimens 
they  were  feebly  tinted  purple.  The  parietes  are  strongly  ribbed  in- 
ternally, and  are  not  permeated  by  pores.  The  basal  cup  is  not  porose, 
but  its  inner  surface  is  ribbed  in  lines  radiating  from  the  centre,  and  in 
both  these  respects  this  species  differs  from  the  two  foregoing.  The 
Badii  are  rather  narrow ;  they  are  paler  coloured  than  the  parietes ; 
they  have  their  sutural  edges  plainly  crenated.  The  alae  have  ex- 
tiemdy  oblique  summits ;  the  narrow  rim  added  during  the  diametric 
growth  of  the  shell  is  white,  the  rest  of  the  sheath  being,  in  Mr.  Cuming's 
specimen,  finely  coloured  like  the  parietes.  Basal  diameter  of  the 
longer  axis  of  the  largest  specimen,  *4  of  an  inch. 

Scutum,  rather  narrow,  with  the  basi-tergal  corner  much  rounded 
off;  externally  the  lines  of  growth  are  little  prominent.  Internally, 
the  articular  ridge  is  extremely  little  developed,  and  not  at  all  refiexed ; 
there  is  no  adductor  ridge ;  there  is  a  minute  pit  for  the  lateral  de- 
pressor muscle,  placed  almost  on  the  edge  of  the  valve.  The  Tergum 
18  broad,  forming  (the  spur  being  excepted)  an  almo&t  equilateral  tri- 
angle. The  articular  ridge  is  remarkably  little  prominent,  and  placed 
close  to  the  scutal  margin.  The  spur  is  nearly  half  as  broad  as  the 
▼alve,  with  its  extremity  or  basal  margin  in  one  case  obliquely  trun- 
cated, and  in  another  case  nearly  square. 

AnimaPe  body  unknown. 


18.  Balanus  navicula.     PL  3,  fig.  6  a — 6  d. 

Parietes  and  basis  not  porose :  carino-lateral  compart- 
ments  very  narrow,  and  of  nearly  the  same  width  from  top  to 
bottom:  radii  with  their  sutural  edges  smooth.  Scutum 
externally  striated  longitudinally. 

Hah. — Attached  to  Goreomae,  Tubicoreen,  Madras  (associated  with  B,  cal- 
eeohi),  Dr.  Johnston.     Hab.  unknown,  Mus.  Brit,  and  Darwin. 
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This  is  a  very  distinct  form,  though  nearer  to  the 
foregoing  than  to  the  other  species.  Its  separation  from 
the  sub>genus  Acasta  is  quite  artificial ;  its  affinity  to  this 
Biib'genus  is  shown  by  its  weaker  shell,  non-porose  parietes 
and  basis ;  by  the  radii  having  their  sntural  edges  smooth, 
and  their  sumraita  not  quite  square ;  by  the  carino-lateral 
compartments  being  very  narrow ;  by  the  less  elongated 
basis,  not  furrowed,  from  not  clasping  the  branches  of  the 
Gorgonia  ;  and  by  the  longttudinaJly  striated  scuta ;  never- 
theless, from  the  similar  habits,  and  from  the  graduated 
structure  in  the  five  foregoing  species,  it  cannot  be  removed 
out  of  the  genus  Balanus.  I  have  seen  three  sets  of  speci- 
meus  of  this  species. 

General  Appearance. — Shell,  Bometimes  with  the  rostrum,  and  flome- 
timea  with  the  carina,  and  corresponding  portions  of  the  basal  cup, 
elongated ;  but  not,  apptirently,  to  so  great  a  degree  aa  in  the  foregoing 


species  1  basis  not  furrowed,  from  not  clasping  the  branches  of  the 
Gorgonift.  Colour  pate  blueish-pnrple,  with  the  radii  whiter.  The 
surface  is  studded  with  small  calcareous  points.    The  carino-lateral 


mpartinents  are  very  narrow,  not  more  than  one  tenth  of  the  width 
of  the  lateral  compartments ;  they  are,  moreover,  scarcely  wider  at  the 
base  than  at  the  summit.  The  summits  of  the  radii  ere,  apparently,  a 
little  oblique,  or  at  least  not  ao  square  as  in  the  foregoing  speciea. 
The  shell  ia  not  nearly  ao  strong  as  in  the  last  three  species  ;  and  the 
compartments  separate  by  gentle  force,  end  from  the  eirtion  of  caustic 
potash.     The  largest  specimen  was  -4  of  an  inch  in  basal  diameter. 

Intemall;,  the  psrietea  ere  not  very  strongly  ribbed,  or  they  are 
almost  smooth,  and  there  are  no  pores.     The  baaia  is  concaTe  and 
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Section  c. 

Parietes   and  bcma  permeated    by  pores.      Radii   not 
permeated  dy  pares. 


14.  Balanus  trigonus.     PI.  3,  fig.  7  a — 7/. 

Parietes   ribbed^   mottled  purplish-red;    orifice    broad, 
trigonal^  hardly  toothed.   Scutum  thick,  with  from  one  to  six 
lonyitudinal  rows  of  little  pits.    Tergum  without  a  lovyitudinal 
furrow;  spur  truncated,  fully  one  third  of  width  of  valve. 

Hab. — Java;  East-Indian  Archipelago ;  Peru;  West  Columbia ;  California ; 
Sidnqf ;  New  Zealand.    Mas.  Brit.,  Cuming,  Stutchburj,  Dunkcr,  &c. 

General  Appearance. — Shell  conical,  generally  depressed ;  orifice 
broad.  triaDgular»  almost  equilateral ;  walls  coloured  or  only  mottled 
with  purplish-pink,  having  either  irregularly  branching,  or  regular, 
longitudinal  ribs,  which  are  generally  white.  The  radii  are  pale  pink, 
or  nearly  white :  the  opercular  valves  liave  either  their  upper  parts,  or 
nearly  their  whole  surface,  clouded  with  pinkish -purple :  the  epidermis 
ia  not  persistent:  the  walls  are  moderately  strong:  the  largest  spe- 
cimen was  one  inch,  but  generally  full-grown  specimens  are  about  half 
an  inch  in  basal  diameter. 

The  Seuta  have  the  lines  of  growth  highly  prominent.  From  one 
to  five  or  six  rows  (7  b,  7  c)  of  nearly  circular,  or  transversely  oblong, 
deep  pits,  extend  down  the  middle  of  the  valve ;  rarely  there  is  not 
even  one  row ;  in  this  latter  case,  the  valve  is  not  striated  longi- 
tudinally. These  little  pits  are  caused  by  one  or  more  deep  lon- 
gitodinsd  furrows,  crossed  by  the  lines,  or  rather  ridges,  of  growth. 
In  the  same  group  of  specimens,  I  have  seen  individuals  with  three, 
five,  and  six  rows ;  and  even  a  few  specimens  with  only  one  row,  or 
none  at  all.  The  outline  of  the  valve  is  elongated,  with  the  apex 
alightly  reflexed :  the  innet  surface  is  protuberant,  sometimes  to  a 
remarkable,  but  variable  degree.  The  articular  ridge  is  not  very  pro- 
minent, but  it  extends  fully  half-way  down  the  valve,  and  generally 
ends  in  a  small  free  point.  There  is  a  short  adductor  ridge,  and  a 
deep  narrow  pit  or  cleft  for  the  lateral-depressor  muscle.  Terga,  ex- 
ternally smooth,  flat,  with  scarcely  a  trace  of  a  longitudinal  furrow ; 
spur  broad  (7  e,  7/),  varying  from  half  to  one  third  of  the  width  of 
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the  valve,  with  the  end  trnncated,  situated  either  near  or  quite  cloae 
the  basi-Bcutal  angle.  The  cresti  for  the  depretaor  muaclea  are  mm 
rntely  well  developed. 

Compartment*. — ^The  parietal  tubes  are,  in  their  Dpper  parta,  fill 
up  solidly,  without  trannverae  septa.  The  radii  generally  have  th 
BummitB  slightly  oblique,  and  this  is  almost  always  the  case  wi 
the  radii  of  the  roHtrum  ;  the  other  radii  sometimeB  extend  from  tip 
tip  of  the  parietes,  and  are  parallel  to  the  basis ;  rarely  the  radii  are  co 
siderably  oblique.  The  septa  of  the  radii  are  very  obscurely  deo 
culated,  and  the  interspaces  between  lUem  are  filled  up  solidly.  T 
alte  have  their  sutural  edges  thin  and  smooth. 

Moath. — Labrum  with  three  teeth  close  together  on  each  side  of  t 
central  notch ;  mandibles  with  four  teeth,  the  fourth  being  small,  t 
fifUi  either  absent  or  scarcely  distiDguisliable  from  the  inferior  angi 
maxillse  without  any  notch,  with  the  two  lower  spines  rather  long 
than  t!ie  others.  Cirri  :  in  the  first  pair,  one  ramus  is  only  half  t 
teugth  of  the  other ;  in  the  second  pair,  both  rami  are  short  and  abo 
equal  in  length ;  iu  the  posterior  pairs,  the  segmenta,  which  are  n 
protuberant,  bear  four  pairs  of  spines,  of  which  the  three  lower  pai 
are  short. 

This  species  is  widely-distributed,  and  where  found  seen 
to  be  common.  It  is  generally  attached  to  sheila  of  mc 
lusca,  but  I  have  seen  it  also  attached  to  wood.  I  ba< 
found  it  associated  with  B,  tintinnabidum,  var.  concinn* 
and  coccopoma,  with  B.psittacus,  improvieus  and  ampAifrit 
and  with  Mminius  modeatas. 

Young  specimens  bear  a  considerable  resemblance  i 
certain  young  varieties  of  B.  tintinnabulum,  and  can  indet 
be  distinguished  from  tbein  only  by  a  carci'iil  cxaniiiiatic 
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15.  Balanus  spongicola.     pi.  4,  fig.  1  a — 1  rf. 

Balakus  8P0N0TC0LA.  BrowfCi  Illustrations  of  the  Conchology  of 
Great  Britain  (1827),  pi.  7,  fig.  G:  2d  edit.  (1844),  pi.  53, 
figs.  14—16. 

ParietcB  generally  smooth,  sometimes  lonffitudin  ally  folded ; 
coloured  pink :  orifice  toothed.  Scutum  longitudinally  striated. 
Tergum,  %oith  the   apex  produced,    without  a  longitudinal 
^Jurroto ;  spur  truncated,  about  one  third  of  vndth  of  valve. 

Far,  with  the  walU  tlightly  folded  longitudinally. 

Hob. — South  coast  of  England,  and  Tenby  in  South  Wales,  often  imbedded 
in  sponges;  attached  also  to  shells  and  rocks  in  deep  water;  Mus.  Brit., 
Jeffrey.  Algiers,  on  Mjtili  and  Serpulse,  with  B.  perforatus^  Mus.  Mac  Andrew. 
Madeira^  with  B.  tulipiformist  Mus.  Lowe.  Lagulhas  Bank,  Cape  of  Good 
Hope,  on  detached  kelp,  with  B.  Capensis,  Mus.  Sir  J.  Ross.  Imbedded  in  sponge 
witn  Aetuta  sponmtesy  Mus.  Boweroank.    Far.  West  Indies. 

Fossil  in  Coratiine  Crag,  Mus.  S.  Wood. 

General  Description, — Shell  tubulo-conical ;  orifice  of  moderate  size, 
rather  deeply  toothed ;  colour  dull  pink,  or  purplish,  or  dark  flcBh- 
colour;  sometimes  the  radii  are  paler,  sometimes  of  the  same  colour 
with  the  parietes.  Surface  smooth  when  well  preserved,  having  trans- 
verse rows  of  minute  spines.  In  the  West  Indian  variety  the  walls  are 
slightly  or  much  folded,  but  I  will  describe  this  form  separately.  Size 
of  largest  specimen  (Mus.  Jefireys),  -6  of  an  inch  in  basal  diameter. 

Scutum,  wiih  fine  ridges  radiating  from  the  apex,  and  with  the  lines 
of  growth,  crenated  :  internally,  the  articular  ridge  is  small,  adductor 
ridge  short  and  barely  distinct:  there  is  a  rather  deep  and  narrow  pit 
for  the  lateral  depressor  muscle.  The  whole  valve  is  much  thinner  than 
in  B.  trigonuSy  which  in  most  respects  it  closely  resembles.  Tergutn, 
with  the  apex  pinkish  purple,  produced  or  beaked,  but  the  beak  is  not 
needle-like,  as  in  B.  psittacus  and  its  allies,  for  the  carinal  margin  is 
perfectly  preserved  up  to  the  tip.  Externally  the  valve  is  nearly  flat, 
for  the  longitudinal  furrow  is  very  shallow.  The  spur  is  about  one 
third  of  the  width  of  the  valve  ;  its  lower  end  is  abruptly  truncated  :  in 
European  specimens  (1  h)  the  whole  basal  margin,  on  the  carinal  side, 
slopes  down  to  the  spur  in  a  straight  line,  which,  together  with  the 
sharpness  and  production  of  the  basi-scutal  angle  of  the  spur  itself, 
gives  to  the  whole  valve  a  peculiar  appearance:  in  the  specimen  (I  c) 
from  the  Lagulhas  Bank,  the  basal  margin  on  the  carinal  side  is  a  little 
more  hollowed  out,  hut  it  is  quite  impossible  to  doubt  about  the  specific 
identity  of  these  specimens :  in  the  West  Indian  variety  (\  d)  the  basal 

\5 
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maifliit  on  the  carinal  side  forniB  a  diitioct  bat  obtuse  angle  with  the 
Bpur.  In  all  cues  the  cresta  for  the  depreiaor  mnacleB  are  very  feeblj 
deTeloped. 

The  Compartment*  have  their  radii  developed  to  a  rather  varying 
degree,  with  their  summits  obUque ;  hence  the  orifice  is  toothed :  the 
Butural  edges  of  the  radii  have  their  septa  barely  denticulated ;  the 
Butural  edges  of  the  ale  are  smooth.  The  boais,  as  with  the  other 
species  of  this  section,  is  permeated  by  pores  ;  yet  I  found  one  speci- 
men, from  the  Cape  of  Qood  Hope,  with  the  basis  apparently  solid, 
thus  offering  a  very  Bingular  anomaly.  In  the  specimen  imbedded  in 
sponge,  the  basis,  as  viewed  eitemally,  is  concBTe ;  whereas  in  Acuta, 
which  always  inhabits  sponges,  the  basis  is  highly  convex  or  hemi- 
spherical. 

The  Moutk  and  Cirri  resemble  those  of  B.  Irigontu,  and  I  can  point 
out  no  diitinguishing  clmracter. 

With  respect  to  the  variety  from  the  West  Indies,  I  have  seen  two 
sets  of  specimens  differing  somewhat  in  external  app«araiice,  one  set 
attached  to  a  coral  from  St.  Vincent's,  and  another  set  to  an  Avicula 
from  an  unknown  locality ;  at  first  [  described  these  specimena,  with 
some  hesitation,  as  a  distinct  species,  and  I  am  very  tar  from  anre 
whether  this  would  not  have  been  the  more  correct  course,  although  I 
am  unable  to  point  out  any  sufficient  diagnostic  characters.  This  form 
differs  from  the  ordinsry  As^on^tco/a,  in  the  walls  being  more  rugged, 
stronger,  and  slightly  or  deeply  folded  longitudinally ;  in  this  latler 
case  the  shell  in  external  aspect  differs  much  from  ordinary  specimena 
of  B.  iponfficola ,-  but  this  is  a  variation  so  common  that  I  dare  not 
place  any  reliance  on  it.  The  colour  is  more  purple  ;  the  summita  of 
the  radii  perhaps  rather  less  oblique.  In  the  scuta  the  only  difference 
is  that  the  articular  ridge  seems  rather  longer,  and  the  adductor  ridge 
perhaps  more  prominent:  in  the  terga,  as  already  remarked,  the  basal 
margin  on  the  carinal  side  does  not  slope  so  straight  into  the  spur. 
These  differences  I  consider  all  too  slight  to  be  of  specific  value.  The 
'  1  determining  the  nature  of  this  vnriety  is  added  to  by  its 
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16.  Balanus  ljevis.     PL  4,  fig.  2 — 2y. 

Balanus  uevis.    Bruguiere,     Encyclop.  Meth.  (1789),  PL   164, 

fig.  !.♦ 

—  DISGOBS.    Ramani.    Mem.  di  Storia  Nat.,  1820,  Tab.  3, 

figs.  9  to  13. 

—  coQuncBENSis.     G,  B,  Sowerby,  in  Darwin's  Geology  of 

South  America  (1846),  Tab.  11,  fig.  7. 

SAell  covered  by  broton  membrane^  or  naked  and  white  m- 
j[)ale  purple ;  orifice  small ;  radii  very  narrow.  Scutum  with 
one  or  two  deep  longitudinal  furrows, 

Var,  nitidus  (fig.  2)  :  %hell  not  covered  by  membrane,  white  or  pale 
jpiurple :  orifice  but  slightly  toothed:  scutum  generally  with  two /arrows. 
Hab. — ChDe,  as  far  south  as  CoDcepcioD  ;  Peru ;  California. 

Far.  Coquimbensis  (fig.  2  a)  :  with  the  basal  cup  partly  filled  up 
woiti  thin,  irregular,  calcareous  layers,  making  a  cancellated  mass. 
Tossily  and  recent. 

Hab. — Strait  of  Magellan,  ten  to  twenty  fathoms,  attached  to  shells; 
often  entirely  snrroundmg  pebbles,  forming  globalar  masses ;  associated  with 
Werruea  latigata.  Chile  and  Peru,  (generally  var.  nitidus),  often  attached  to 
-Balatnu  fsUtacus.    California.     Very  common. 

Fossil  m  an  ancient  tertiary  formation  (middle  bed)  at  Coquimbo,  Chile.  In 
«i  recent  deposit  {var.  nilidus)  at  the  height  of  1000  feet  at  Valparaiso ;  with 
^fiuman  remains  at  San  Lorenzo,  Callao,  rem. 

I  may  premise  that,  having  myself  collected  this  species 
<^rom  the  same  locality,  the  Strait  of  Magellan,  where  no 
•allied  species  occurs,  attached  to  the  same  Mytiliis  and 
associated  with  the  same  Verruca,  I  feel  confident  that  it  is 
'the  B.  l(Bvis  described  by  Bruguiere ;  and  there  can  hardly 
"fce  any  doubt  that  it  is  the  B.  discors  of  Ranzani.  With 
*espect  to  the  old  tertiary  specimens  from  Coquimbo, 
:named  B.  Coquimbensis  by  Sowerby,  they  differ  from  the 
decent  in  no  respect,  except  in  being  considerably  larger; 
^nd  therefore  I  cannot  consider  them  specifically  distinct. 
-At  first  I  was  unwilling  to  believe  that  the  specimens  with 

•  M.  Desbayes,  in  his  descriptions  of  the  plates,  considers  this  figure,  I  have 
Xio  doubt  erroneously,  as  that  of  B.  perforatiiSy  of  Bruguiere.    The  B.  Coquim- 
^Hsis  of  Sowerby,  is  a  different  species  from  the  B.  Coquimbefisis,  of  Chenu, 
*^  lliuat.  Conch.,'  tab.  6,  which  latter  is  unknown  to  me. 


228  BALAMD.E. 

a  single  very  broad  longitudinal  furrow,  and  those  with 
two  rather  broad,  or  with  one  narrow  furrow,  oo  their 
scuta,  could  belong  to  the  same  species;  but  I  soon 
found  that  all  these  varieties  occurred  mingled  together, 
and  that  they  differed  in  no  other  respect  whatever. 
Generally,  however,  all  the  individuals  in  the  same  cluster 
had  the  same  variety  of  scutum, — thus  adding  one  more  to 
the  many  instances  amongst  cirripedes  of  variations  com- 
mon to  whole  groups  of  specimens.  Still  more  un- 
willing was  I  to  believe  that  var.  nitidus  and  the  common 
variety  could  belong  to  the  same  species.  Their  general 
aspect  is  totally  unlike :  var.  nitidus  has  a  smooth,  clean, 
naked  shell,  either  white  or  pale  purple,  somewhat  globulo- 
conical,  often  with  a  nearly  entire  orifice ;  whereas  the  other 
common  variety  generally  has  a  more  steeply  conical  shell, 
with  a  toothed  orifice,  and  is  covered  by  a  dirty  brownish 
membrane.  Moreover,  though  I  have  seen  hundreds  of 
specimens  from  Tierra  del  Fuego,  I  have  not  seen  one 
specimen  of  var.  nitidus,  or  even  of  an  approach  to  it  in 
appearance ;  and,  on  the  other  hand,  var.  nitidua  is  the 
common  form  in  Chile  and  Peru ;  though  I  have  seen  one 
or  two  specimens  of  the  membrane-covered  variety  from 
Valparaiso.  Such  facts  strongly  induced  me  to  believe 
that  these  forms  were  specifically  distinct ;  but  U[>on  careful 
examination  I  could  find  no  other  or  more  importEUit 
dirt'erenccs    tlinn    those  just    specified.       Some    specuiiens 
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Finally,  I  may  add  that  B.  lavis  seems  to  represent  in  the 
southern  hemisphere  and  on  the  west  coast  of  North 
America,  the  JB.  perforatus  of  Europe  and  Western  Africa. 

General  Appearance. — Shell  conical,  sometimes  slightly  glohular ; 
surface  smooth  (that  is,  not  folded),  either  naked,  and  in  that  case 
white  or  pale  purple,  or  covered  by  dirty  yellowish-brown  membrane. 
Orifice  small,  more  or  less  toothed,  rarely  exceeding  one  third  of  the 
basal  diameter.  Radii  very  narrow,  often  not  developed,  the  six  sutures 
forming  in  all  cases  deep  and  narrow  clefts.  The  largest  recent,  but 
much  depressed,  specimen  which  I  have  seen  (from  the  Strait  of 
Magellan)  was  three  fourths  of  an  inch  in  basal  diameter ;  specimens 
growing  congregated  are  often  much  elongated.  I  have  seen  one  with 
the  basal  cup  between  two  and  three  times  as  deep  as  the  height  of  the 
eompartments.  Of  the  ancient  tertiary  specimens,  the  largest  had  a 
diameter  of  three  fourths  of  an  inch,  and  a  total  length  of  actually  two 
inches  (fig.  2  a) ;  another  of  these  fossils  had  a  basal  cup  in  depth 
equalling  four  fifths  of  the  entire  length  of  the  shell  and  basis. 

The  Mcutum  has  either  one  very  broad  and  deep  longitudinal  furrow 

S2  6),  or  two  moderately  broad  and  deep  (2  e),  or  two  narrow  and 
leep,  or  less  frequently  one  narrow  and  inconspicuous  longitudinal 
furrow  (2/) ;  rarely  there  is  not  one  furrow ;  sometimes  there  are 
none  towards  the  apex,  whilst  furrows  have  been  formed  in  the  lower 
part  of  the  valve.  In  young  specimens  the  furrows  extend  down  to 
the  actual  basal  margin,  but  in  old  specimens  they  often  fall  short  of 
this,  and,  as  a  consequence,  the  furrows  become  crossed  by  one,  two, 
or  three  calcareous  ridges,  which  ridges  at  successive  periods  formed 
the  basal  margin  of  the  valve.  The  external  surface  is  covered  by 
yellow  membrane;  and  fragments  of  several  successive  opercular  mem- 
branes are  often  attached  to  the  zones  of  growth. 

Internally  the  articular  ridge  is  not  very  prominent,  but  is  remark- 
able (2  c,  2  d)  from  its  lower  point  being  produced  into  a  long,  sharp, 
aub-cylindrical,  free  style  (like  the  hinge  of  a  common  gate),  which  is 
generally  broken  o£f  in  disarticulating  the  valve  from  the  tergum.  The 
adductor  ridge  is  either  sharp  and  prominent  or  blunt :  it  extends  up 
the  middle  of  the  valve  nearly  to  the  apex,  and  downwards  it  trends  a 
little  towards  the  occludent  margin.  The  pit  for  the  lateral  depressor 
muscle  is  minute  but  deep :  the  basal  margin  is  sometimes  hollowed 
out  under  this  pit.  Sometimes  there  is  a  distinct,  but  blunt  ridge, 
caused  by  one  of  the  furrows  outside,  parallel  to  the  adductor  ridge, 
and  placed  between  it  and  the  little  pit  for  the  lateral  depressor ;  in 
this  case,  the  basal  margin,  as  viewed  internally,  is  rendered  sinuous 
(2  c/),  as  is  best  exhibited  in  the  great  fossil  specimens  from  Coquimbo. 
Terffum  {2g), — Spur  of  moderate  length  and  breadth,  with  its  lower 
end  obliquely  truncated  and  rounded.  The  longitudinal  furrow  has  its 
edges  somewhat  folded  in.  The  basal  margin  on  the  carinal  side  of  ' 
the  spur  is  sometimes  a  little  hollowed  out.  The  crests  for  the  de- 
pressor muscles  are  well  developed ;  but  the  corner  of  the  valve  sup- 
porting them  is  extremely  thin,  and  is  often  imperfectly  calcified. 
CompartmenU. — The  parietal  tubes  are  not  crossed  b^  lt%.\i%N^x%^ 
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sepU,  but  in  their  upper  parts  are  filled  up  solidly.  The  radii  are 
always  very  narrow,  witb  their  summitB  oblique,  though'to  a  variable 
degree :  their  sutural  edges  have  fine  and  closely  approximate  septa, 
with  minute  denticuli :  tlie  sutural  edges  are  received  in  a  furrow,  on 
the  opposed  coinpariment,  of  unusual  depth ;  hence  the  lines  of  suture 
run,  in  ibe  lower  part  of  the  shell,  almost  exactly  in  the  middle  between 
each  twn  compHrtnients.  The  alK  are  added  to  abore  the  level  of  the 
opercular  membrane. 

The  Basia  is  often  thick,  with  an  underlying  layer,  largely  cancel- 
lated or  honeycombed.  When  many  specimeDs  grow  crowded  tf^tber, 
tlie  bssid  is  generally  deeply  cup-formed,  or  even  sub- cylindrical ;  and 
equals  as  much  as  four  fifths  of  the  length  of  the  entire  shell.  In  such 
cases,  in  some  few  recent  specimens,  and  in  all  the  large  or  ctcd 
quarter-grown  old  tertiary  specimens,  but  not  in  the  quite  young  fossil 
specimens,  a  structure  is  presented,  which  1  have  not  seen  in  any  other 
Cirripede,  namely,  the  basis  (PI.  4,  &g.2ii)  is  filled  up  for  one 
third,  or  even  for  raore  than  half  its  depth,  by  aucceasive,  separate. 
calcareous,  transverse  layers  or  septa.  It  would  appear  as  if  the  basal 
cup  had  grown  too  large  for  the  animal's  body,  snd  so  required  filling 
up.  The  layers  are  tbin  and  fragile ;  a  single  layer  never  stretches 
across  the  whole  shell ;  each  is  irregularly  mammillated  or  blistered, 
with  the  convex  surfaces  generally  directed  upwards;  the  layers  are 
furnished  on  their  under  sides  with  little  pillars  and  short  ridges, 
resting  on  the  luyers  beneath ;  it  mrely  happens  that  the  supports  of 
one  layer  lie  directly  over  those  of  another,  though  this  is  somerimes 
the  case.  In  a  vertical  section,  the  mass  formed  by  these  irregular 
layers  has  a  coarsely  cancellated  structure.  This  structure,  althougli 
confined  to  this  one  Cirripede,  is  not  so  anomalous  as  might  at  first  M 
thought,  for  in  most  species  of  the  genus,  each  time  that  the  circum- 
ference of  the  basis  is  added  to,  an  excessively  thio  calcified  film  ia 
thrown  down  over  its  whole  inner  surface)  and  in  any  of  these  species, 
if  the  films  had  been  formed  thicker  and  had  rested  only  on  certain 
lid  of  over   llie  tthole   underlviiig   layer,   the   caucellatcd 
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which  frequently  occurs  in  the  membrane-covered  variety.  Far. 
Coqmimbensis,  m  before  stated,  differs  only  in  its  greater  size:  the 
Bcutnm,  in  the  one  specimen  examined,  had  two  broad  longitudinal 
furrows ;  neither  it,  nor  the  tergum  differed  from  certain  varieties  now 
found  on  the  coast  of  Chile. 


17.  Balanus  perforatds.     PL  5,  fig.  la — Id;  PI.  4, 
fig.  3  a — 3  c. 

Ballsvs  PERF0RATT78.  Bruffuiere.   Encyclop.  Meth.,  1789,  Tab.  164, 

fig.  12  infra. 
Lepas  akousta.     Qmelin.    Syst.  Naturae,  1789. 

—  OBE  ANGUSTIOBE,     Chemnitz.    Vol.  viii,  Tab.  98,  fig.  835. 
Balanus  coknubiensis  conico  ore  hingbe.    Ellis.    Phil.  Trans. 

vol.  60,  1758,  Tab.  34,  fig.  16. 
Lepas  baxaitus  et  pisttjlosus.    Poli.    Test.  Sicilia  (1795),  Tab.  4, 

fig.  5,  Tab.  6,  fig.  1. 
Balai^us  commttnis.    Pulleney.    Dorset  Catalogue,  1799. 

—  —  Montagu.    Test.  Brit.,  1803. 

Lepas  ai^gustata.     Wood.    General  Conchology,  1815,  PI.  6,  fig.  5. 
Balanus  cuANCHn.    Leach  (!).     {B.  Blainvillii  in  Tab.)  Encyclop. 

Brit.  Suppl.,  vol.  iii,  1824. 

—  —  Broum.    Illust.  Conch.,  1827,  PL  7,  fig.  9,  10, 

and  2d  Edit.,  PI.  53,  fig.  9—12. 

—  PEKFOBATUS.   Chenu.   Illust.  Conch.,  Tab.  3,  fig.  9,  Tab.  6, 

fig.  15.* 

Shell  pale  purple,  or  white y  or  dirty  ash- colour;  smooth, 
or ^  from  being  corroded,  finely  ribbed  longitudinally ;  sheath 
purple ;  orifice  generally  small ;  radii  generally  narrow  or 
absent.  Scutum,  internally,  with  a  short  minute  ridge, 
parallel  and  close  under  the  prominent  adductor  ridge.  Ter- 
gum with  the  apex  somewhat  produced. 

♦  I  have  very  little  doubt  regarding  any  of  these  references :  I  have  no 
means  of  ascertaining  the  priority,  within  the  same  year,  of  Gmelin  and 
Bniguiere,  but  have  given  it  to  the  latter,  as  perforatvs  is  much  the  best  known 
specific  name.  English  concliologists  seem  generally  to  suppose  that  the 
B.  communis  of  Pulteney  and  Montagu  is  the  B.  porcaius  of  this  work ;  but  I 
have  not  the  smallest  doubt  that  I  have  given  it  rightly  as  a  synonym  of  the 
present  species ;  the  indistinctness  of  the  compartments,  the  multitude  of  fine 
ridges,  the  smallness  of  the  orifice,  the  longitudinal  furrow  on  the  terga,  the 
colour,  size,  and  habitat,  all  given  by  Pulteney  or  Montagu,  will  agree  with  no 
other  British  species.  The  Lepas  balanus  of  Poli,  which  is  certainlv  a  synonym 
of  our  present  species,  has  been  erroneously  considered  by  several  autnors  to 
be  the  same  with  the  L.  halanoides  of  Poli,  which  latter  undou^^UdX^  v&  \>;i^ 
B.  amphitriie  of  this  work. 
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Vttr.  SDguBtua  (Gme/in)  PI,  5,  fig.  \a:  pale  dull  purple  or  wAHe; 
orifice  tmall  or  of  moderate  shei  radii  very  narrow  or  moderalety 
wide,  white  or  pale  purple,  with  o/i/ique  summile. 

f/i/-.  Craiicliii  (Leatk)  l'] .  ^t,  Gg.  1  6 :  ron-oded,  covered  wtlk  fiwe 
longitudinal  ridyei  otpiiii/  tn  the  expoted,  filled-vp,  parietal  titbea  ;  dark 
dirty  ash-colonr,  with  a  tinge  o/purple;  radii  not  deeeloped,  or  very 
narrow  with  oblique  sumimta;  orifice  tmall. 

Far.  fiatiilosiiB  {Poll)  PI.  .'),  fig.  1  d:  ehell  cylindrical,  white  or  dull 
purple;  orifice  of  moderate  size  or  small  t  baeit  deeply  cup-formed. 

Far.  mirabilis,  PI.  5,  fig,  \c:  bright  purple;  radii  vhite,  very 
broad,  with  their  tummitt  parallel  to  the  bant  i  orifice  entire,  large. 

Zfuj.— Soudiern  slioiva  of  Eiiglaod ;  Suutli  Wales;  Mediterranean;  Western 
Africa,  BOut I Lvard  to  Loando,  iuO'S.;  West  Indies  (PJ.  Generallj  adberii^to 
rocks  Ht  a  low  lidal  level;  iu  oue  case  attached  to  the  floating  L^ai  HUUi, 
Uus.  Jeffreys. 

This  is  a  well-marked  species,  and  in'  its  essential  cha- 
racters does  not  vary  much ;  but  owing  to  the  shell  being 
almost  as  often  white  as  purple,— to  its  being  remarkably 
subject  to  disintegration, — to  its  often  becoming  cylindrical, 
— to  the  radii  being  either  not  at  all,  or  slightly,  or  mode- 
rately, or  largely  developed,  and  consequently  to  the  orifice 
of  the  shell  varying  in  size,  the  general  external  appearance 
of  the  different  varieties  is  singularly  diversified ;  but  when  a 
series  of  specimens  is  examined,  it  is  easy  to  see  how  one 
form  passes  into  another. 

General  Appearance. — Shell  conical,  with  the  orifice  oval,  unnmaUj 
amall,  being  generally  ouly  from  oae  third  to  half  of  the  bual  dia- 
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mach  elongated,  owing  to  the  basis  becomiug  deeply  cup-formed :  I 
have  seen  specimens,  half  an  inch  in  diameter  in  the  widest  part,  one 
inch  and  a  half  in  height,  the  walls  forming  only  a  third  of  this.  The 
largest  specimen  which  I  have  seen  (from  the  southern  shores  of 
England)  had  a  basal  diameter  of  1*2  of  an  inch  ;  some  very  steeply 
conical  specimens  were  *9  of  an  inch  in  height,  and  '8  in  basal 
diameter. 

Scuta,  externally,  slightly  convex ;  growth-ridges  approximate,  mo- 
derately prominent.  Internally  (Pi.  4,  fig.  3  a)  the  articular  ridge  is 
moderately  developed,  with  the  lower  end  produced  downwards  into  a 
freely  depending,  flattened  style,  somewhat  variable  in  size,  but  not  so 
long  as  in  B.  lavis,  and  easily  broken  in  disarticulating  the  valves. 
The  adductor  ridge  is  very  prominent,  running  from  almost  the  apex 
of  the  valve,  close  to  the  articular  ridge,  to  near  the  basal  margin. 
The  basi-tergal  portion  of  the  valve  is  converted  by  the  adductor  ridge 
into  a  rather  deep  cavity,  within  which  there  is  a  short,  sharp,  and 
minute  ridge,  close  and  parallel  to  the  adductor  ridge,  and  bounding  the 
impression  left  by  the  lateral  depressor  muscle :  this  insignificant  ridge 
was  present  in  every  specimen ;  it  occurs  only  in  very  few  other  species, 
MB  in  B.  nubibus  and  cariosus.  The  thickness  of  the  valve  sometimes 
raries  a  little,  and  when  thick  the  adductor  ridge  does  not  appear  quite 
so  prominent.  Ter^utn,  with  the  apex  moderately  beaked  and  pro- 
doced  ;  beak  triangular  in  section,  coloured  dark  purple,  as  is  the  upper 
internal  surface  of  the  valve ;  the  longitudinal  furrow  is  deep,  and  has 
is  edges  folded  in,  and  even  quite  closed.  The  spur  is  moderately  long 
&nd  narrow;  but  its  width  varies  a  little  (PI.  4,  fig.  3  b,  3 e),  and  con- 
lequently  it  stands  at  either  rather  above  or  at  twice  its  own  breadth 
from  the  basi-scutal  angle :  its  lower  end  is  either  bluntly  pointed  or 
iqoare,  and  generally  is  feebly  toothed  on  the  under-side.  The  basal 
nargin  of  the  valve  generally  slopes  a  little,  on  both  sides,  towards  the 
ipur.  Internally,  the  scutal  margin  is  but  slightly  inflected :  the 
articular  ridge  is  but  slightly  prominent,  and  but  little  curved ;  in  the 
apper  part  of  the  valve  there  are  generally  several  very  minute  ridges, 
parallel  to  the  articular  ridge,  on  the  side  towards  the  scutum.  The 
i^nternal  surface  of  the  spur  itself  is  sometimes  concave.  The  crests 
For  the  carinal  depressor  muscle  are  barely  developed.  It  may  here  be 
mentioned  that  on  the  opercular  membrane  many  long  spines  stand 
rudely  arranged  in  rows. 

Parietes :  the  parietal  tubes  have  not  transverse  septa;  but  are 
solidly  filled  up  in  their  upper  parts  by  dark-purple  layers  of  shell. 
The  radii,  as  already  stated,  are  either  not  at  all  developed,  or  are 
extremely  or  only  moderately  narrow,  with  their  summits  more  or  less 
oblique:  in  Mr.  Cuming's  collection,  however,  there  is  an  unique 
specimen,  var.  mirabilis  (PI.  5,  fig.  1  c)  with  the  aperture  of  the  shell 
■IS  wide  as  the  basis,  with  bright  purple  parietes,  and  white,  very  broad 
xadii,  having  their  summits  parallel  to  the  basis.  The  septa  of  the 
xtidii  are  finely  denticulated,  and  the  interspaces  are  filled  up  solidly. 
"The  ake  have  very  oblique  summits,  and  their  edges  are  finely  crenated. 
^asis,  flat,  or  deeply  cup-shaped;  there  is  often  an  underlying, 
coarsely-cancellated  layer. 


Mouth :  labram  finely  bunr,  but  without  way  teeth ; 
with  the  4th  tootb  small;  the  5th  confluent,  with  the  ■ 
smooth,  Bometimea  pectinated  inferior  angle.  Hazillffi,  rather  broad, 
with  a  alight  notch  under  the  upper  pair  of  spines.  Cirri,  first  pair, 
with  one  ramua,  having  29  aegments,  and  above  one  third  longer  than 
the  ahorter  ramus,  having  17  segments ;  theae  latter  segments  are 
remarkable  by  the  extent  to  which  their  upper  front  sarfiicea  are 
laterally  produced  into  projections,  twice  as  long  as  the  breadth  of  that 
portion  of  the  segment  which  is  articulated  to  the  adjoining  aegmcnt. 
These  projections  have  a  doable  row  of  serrated  spines  on  their  npper 
edge,  and  a  brautiful  radiating  bundle  at  the  end ;  the  projectiooa  de- 
crease in  length,  both  in  the  upper  and  lower  segments.  The  second 
cirrus  (PI.  29,  fig.  4)  has  the  segments  (13  in  number,  in  the  aame 
individual  with  the  segments  above  enumerated)  of  both  rani 
produced  in  the  same  singular  manner  as  in  the  first  pair.  The  third 
pair  have  only  inverted  conical  segments,  coloured  darker  pnrple  than 
the  other  cirri.  The  sixth  pair  had  in  the  same  individual  31  or  32 
segments,  and  therefore  one  or  two  more  than  in  the  longer  ramus  of 
the  first  pair.*  The  segments  in  the  posterior  cirri  have  their  anterior 
faces  shield-shaped,  and  bear  6  or  7  pairs  of  spines,  with  some  minnte 
intermediate  spines.  There  is  the  usual  point  at  the  dorsal  basis  of  the 
penis. 

Range. — This  species  is  common  on  the  southern  shores  of  England 
and  in  the  Channel  Islanda  :  the  largest  specimens  which  I  have  seen 
came  from  these  quarters.  The  moat  northern  point  whence  I  have 
seen  specimena,  is  Tenby,  in  South  Wales.  This  species  is  common 
throughout  the  Mediterrsuean ;  I  have  seen  specimens  from  Malaga, 
Sicily,  Algiers,  and  Smyrna ;  thence  it  ranges  down  the  western  coast 
of  Africa,  as  far  south  as  the  Gambia  and  Luanda,  in  9°  south  latitade. 
I  believe  British  specimens  are  more  often  corroded  than  those  ttota 
further  south.  Amongst  some  old,  ill-kept  specimens  in  a  bos  in  the 
British  Museum,  marked  "Kingston,  Jamaica,"  there  were  some  of 
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Soatbern  America,  and  on  the  whole  west  coast  of  that  continent.     It 
is  allied  to  that  species,  and  differs  from  most  other  species,  in  the 

Seneral  form  of  the  shell,  its  small  orifice,  narrow  radii,  and  often 
eeply  cup-formed  basis.  It  agrees  to  a  certain  extent  in  the  colouring, 
though  the  purple  here  is  much  more  prevalent, and  is  not  confined  to  the 
shelly  matter  filling  up  the  parietal  tubes.  It  agrees  with  that  species  in 
the  general  structure  of  the  scutum ;  but  the  two  or  three  deep,  longi- 
tudinal furrows  are  here  absent ;  and  the  minute  ridge,  parallel  to  and 
almost  under  the  adductor  ridge,  is  a  peculiarity  confined  to  this  and 
yery  few  species  in  the  genus.  The  terga  differ  from  those  of  B.  l€ev%s, 
chiefly  in  the  spur  being  narrower,  and  in  the  apex  being  beaked. 
Lastly,  the  highly  protuberant  segments  of  the  one  ramus  in  the  first 
cirrus,  and  of  both  rami  in  the  second  pair,  are  here  remarkable.  With 
regard  to  the  varieties,  I  have  nothing  to  add  to  their  short  diagnostic 
characters  above  given. 


18.  Balanus  concavus.     PI.  4,  fig.  4fl — 4^. 

Baianus  concavus.     Bronn,     Italiens  Tertiar-Gebilde  (1831)  et 

Lethtea  Gcognostica,  b.  ii,  s.  1155  (1838), 
Tab.  36,  fig.  12.* 
—         CYLiND&ACEUs,  var.  c.    Lamarck.    Animaux  sana  Vertebres 

(1818). 
Lepas  TiNTiNNABULrM.     Brocchi.     Conchologia  Sub-Appen.,  t.  ii, 

p.  597  (1814). 

Shell  longitudinally  striped  with  white  and  pink;  or  dull 
purple ;  sometimes  wholly  white.  Scutum  finely  striated 
longitudinally ;  internally,  adductor  ridge  very  or  moderately 
promineiiU 

Uab. — Panama;  Petu;  S.Pedro  in  California;  Philippine  Archipelago ; 
Australia.  Mus.  Brit.,  Cuming,  Stutchbury,  Aug.  Gould. 

FoMsil  in  Coralline  Crag,  England ;  Mus.  Brit.,  S.  Wood,  Bowcrbank,  Lyell, 
J.  de  C.  Sowerby,  Tennant.  Sub-Appennine  formations,  near  Turin,  Asti,  Colle 
iu  Tuscanv,  Mus.  Greenough,  &c.  Tertiary  beds,  near  Lisbon,  Mus.  D.  Sharpe 
and  Smith.  Bordeaux  (?)  Mus.  Lyell.  Tertiary  beds,  Williamsburg ;  and 
Evergreen,  Virginia,  Mus.  Lyell.  Mlaryland,  Mus.  Krantz.  Recent  formatiousf 
near  Callao,  Peru,  Mus.  Darwuj. 

ITiis  species  has  caused  me  much  trouble.     Looking  first 
to  the  recent  specimens,  I  examined  several  from  Panama 

♦  I  suspect  that  B.  pustularis,  miser,  and  zonarius,  all  figured  by  Miinster,  in 
liis  *  Bcitrage,'  b.  iii,  Tab.  6,  may  be  this  species. 

f  I  procured  this  specimen  from  the  Island  of  S.  Lorenzo,  oflf  Callao ;  it  was 
imbedded,  together  with  seventeen  species  of  recent  shells  and  Yr\U\  VrnxA^cii 
remains,  at  the  height  of  eighty-Gve  feet. 
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All  the  recent  a|)ecinien8  which  I  have  seen,  were,  with 
one  exception,  attached  to  various  shells  and  crabs,  and  to 
eaclv  otlier.  The  Peruvian  specimen  was  associated  with 
B.  floscttlm.  The  tertiary  specimens  are  often  congregated 
together  into  great  masses.  Including  the  recent  and  fossil 
specimens,  this  species  encircles  the  globe.  During  themio- 
ccne  period  it  seems  to  have  been  the  commonest  existing 
sessile  cirripede ;  now,  it  does  not  appear  to  be  common, 
excepting,  perhaps,  at  Panama:  Mr.  Cuming  procured  only 
one  specimen  from  the  Philippine  archipelago. 


19.  Baf.anos  AMPniTRiTE.     PI.  5,  fig.  2  a — 2o. 

Lepas  iudiata.     Wood'i  Genrral  Conchologj  (1815),  PI.  7,  flg.  7. 

—  iiikorF     Wood'$  General  Conchologj  (1815),  PI.  7,  fig.  6. 

—  BALANOIDES.   PoU.     Testocca  ntriusquc  Sicilis  (1706),  Tib.  S. 
Baiamus  bal.\noiiii».     Rkio.      Hist.   Nat.  de  TEurope  Uoid, 

torn,  iv,  ISSC. 

Shell  longitudinally  striped  with  purple  or  pint ;  totae- 
times  with  the  stripes  cofiflucnt;  sometimes  wholly  white. 
Scutum  internally  with  a  prominent  broad  adductor  ridge. 

Var.  (I)  communis!  (2«,2A,2/,)  nearly  johite,  teilh  pale  or  dark 
eiolet-eoloured  lonpiludival  slripei :  epit/ermis  rarely  pertuleiit  .•  tkdl 
either  thin  or  thick :  radii  white  or  freckled  with  redditk  makogamy 
colour,  mth  their  suntmitt  either  oblique,  fomeftniet  in  a  high  degree,  tr 
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ike  MkeU  of  a  uniform  purplish  tint;  epidermis  persistent :  radii  very 
narrow :  iergum  narrow,  spur  sharp,  varying  in  form  and  in  exact 
positwn  s  earinal  margin  sometimes  highly  protuberant ;  basal  margin 
on  the  earinal  side  of  the  spur  generally,  but  not  invariably,  much  hoi' 
iawed  out.    Hab.  West  Africa. 

Var.  (7)  obscurus:  (PI.  5,  fig.  2g)  with  narrow,  approximate, 
ohaeure  and  often  almost  confluent,  slaty,  or  pale  purplish-brown,  or 
dark  slate-^ohured  stripes.   Hab.  West  Indies,  Australia,  and  unknown. 

Var.  (8)  variegatus:  with  narrow,  approximate,  dusky,  claret' 
colUmred  stripes,  transversely  freckled  toith  white  ;  shell  conical ;  walls 
very  thm :  scutum  with  the  adductor  ridge  small,    Hab.  New  Zealand, 

Var.  (9)  (an.  spec.  7)  cimtus :  (fig.  2  b)  shell  very  pale  purplish- 
brown,  with  faint,  more  or  less  plain  longitudinal  stripes,  transversely 
fireekledwith  white;  walls  thin :  scuta  with  the  lines  of  growth  beaded : 
basis,  in  specimens  growing  in  groups,  irregularly  cupformed :  maxillm 
witk  the  inferior  comer  extremely  prominent.  Hab.  Mouth  of  Indus, 
Aoatralia,  Philippine  Archipelago. 

fitf^.— Wanner  temperate  and  tropical  seas ;  extremely  common ;  Mediterra- 
neauy  Smjrna,  ^ily,  tk>a8t  of  Portugal,  West  Coast  of  Africa,  Biver  Gambia, 
West  India,  Demerara,  Natal,  Madafi;ascar,  Red  Sea,  Mouth  of  the  Indus, 
Ceylon,  Philippine  Archipelago,  East  Indian  Archipelago,  Pacific  Ocean,  east 
coast  of  Australia,  New  Zealand ;  extremely  common  on  ships'  bottoms ;  often 
attached  to  floatii^  timber,  canes,  &c. ;  often  associated  with  B.  iiniinnabulum  ; 
attadied  to  pebbles  and  varions  shells. 

With  respect  to  the  nomenclature  of  this  extremely 
common  species,  which  is  widely  distributed  in  all  the 
warmer  seas  (excepting,  as  far  as  I  have  seen,  on  the 
west  coast  of  America),  there  is  some  difficulty.  I  have 
no  doubt  that  it  is  the  Zepas  radiata  of  Wood  (1815),  but 
Bruguiere,  in  1789,  gave  this  same  name  to  a  Balanus 
which  he  had  not  seen,  but  which  is  figured  in  Chemnitz, 
Tab.  59,  fig.  842.  I  should  have  thought  that  this  also 
had  been  the  present  species,  but  Spengler,  in  describing 
(Skrifter  af  Naturhist.  Selskabet  i,  B.  1790)  this  individual 
specimen,  which  he  calls  L.  purpurea,  states  that  it  is  13 
Imes  in  basal  diameter ;  now  this  is  a  size  which  is  never 
acquired  by  B,  amphitrite ;  and  the  description,  habits, 
and  size,  would  apply  equally  well  to  the  species  which  I 
have  called  B.  amaryllis ;  but  when  no  notice  is  taken  of 
such  points  of  importance,  as  whether  the  walls  are  per- 
meated by  pores,  whether  the  radii  are  smooth-edged, 
whether  the  scuta  are  striated,  it  is  impossible  to  identify 
with  «.,  .pproaeh  to  oerUi».y  s«si,e  Ciniped- ;  .„d  ,h. 


inenclature  of  the  present  species,  I  have  little  doubt  that  I 
have  properly  identified  the  Italian  foasil  specimens  with 
B.  concavns  of  Bronn,  who  has  given  a  very  good  figure  of 
this  species  in  his  'Lethsea  Geognostica;'  it  must,  however, 
be  confessed  that  the  longitudinal  strice  on  the  scuta  are  not 
there  represented.  Considering  the  large  size  and  frequency 
of  this  species  in  Europe  and  in  the  United  States,  it  has 
probably  received  several  other  names,  besides  the  two  in- 
correct'synonyms,  quoted  at  the  head  of  tliis  description. 
I  should  add  that  the  true  B.  cylindraceua  (not  var.  c)  of 
Lamarck,  according  to  the  plate  given  by  Clienu  in  his 
'  Illiist.  Condi.,'  is  the  B.  psittacus  of  South  America.  I 
have  seen  in  collections  specimens  of  B.  concavus  labelled  as 
B.  tulipa  of  Poll  {B.  talipiformis  of  this  work), — a  very 
natural  mistake,  without  the  opercular  valves  be  oarefully 
examined. 

General  Appearance. — Shell  conical,  often  sleepl;  conical ;  orifice 
rather  small,  ^'ith  the  radii  narrow,  and  generally  in  the  fosiil  apeci' 
mens  very  oblique ;  surfnce  generally  gmooth,  Hometimes  rugged,  and 
in  the  coralline  crag  Hpecimcns  generally  ribbed  longitudinally,  the 
ribs  being  narrow.  Colour  various,  either  dull  reddish-purple  with 
narrow  nearly  white,  or  wider  dark  longitudinal  bands ;  or,  again, 
pale  rosy-pink  with  broad  white  bands;  or  laittly,  wholly  white.  The 
radii  are  either  darlier  or  paler  than  the  parietes.  The  opercular 
valves  arc  either  dark  purple  or  nearly  white.  Pale  pink  and  vhite 
stripes  are  visible  on  some  of  the  Itaiinn  and  Portuguese  tertiary  spe- 
cimens ;  and  in  roost  of  the  fossiU  the  sheath  is  tinged  dull  red. 

niinfiisionx. — The   InrgCBt   nctually  rcrent  specimen  which    1    have 
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BmaU,  and  moderately  reflezed :  the  adductor  ridge  (as  already  stated,) 
▼ariea  remarkably ;  in  most  of  the  Panama  specimens,  it  is  extremely 
prominent,  and  extends  down  to  near  the  basal  margin  ;  in  other  spe- 
cimens it  is  but  slightly  prominent,  especially  in  some  of  the  fossil 
tpecimena  from  Virginia.  The  cavity  for  the  lateral  depressor,  also, 
▼ariea  greatly ;  it  is  often  bounded  on  the  side  towards  the  occludent 
margin  by  a  Tery  slight  straight  ridge,  which  occasionally  folds  a  little 
orer,  making  almost  a  tube;  this,  at  first,  I  thoaght  an  excellent 
apecific  character,  but  far  from  this  being  the  case,  the  cavity  often 
becomes  wide,  quite  open,  and  shallow. 

Terga^  very  slightly  beaked ;  the  surface  towards  the  carinal  end  of 
the  valve,  in  some  of  the  fossil  specimens,  is  very  slightly  striated  longi- 
tudinally. There  is  either  a  slight  depression,  or  more  commonly  a  deep 
longitudinal  furrow,  with  the  edges  folded  in  and  touching  each  other, 
extending  down  the  valve  to  the  spur,  and  causing  the  latter  to  vary  in 
width  relatively  to  its  length.  When  the  furrow  is  closed  in,  the  spur 
is  about  one  fourth  of  the  entire  width  of  the  valve,  and  has  its  lower 
end  obliquely  rounded,  and  stands  at  about  its  own  width  from  the 
baai-acutal  angle :  when  there  is  only  a  slight  depression  and  no 
furrow  (as  is  always  the  case  with  young  specimens),  the  spur  is 
broader,  equalling  one  third  of  the  width  of  the  valve,  with  its  lower 
end  almost  truncated,  and  standing  at  about  half  its  own  width  from 
the  baai-acutal  angle.  But  the  absolute  length  of  the  spur,  also,  varies 
considerably ;  it  is  often  very  long,  compared  to  the  whole  valve.  The 
basal  margin  on  the  carinal  side  is  sometimes  slightly  hollowed  out ; 
when  the  furirow  is  closed,  this  latter  side  slopes  towards  the  spur.  In- 
ternally, the  articular  ridge  and  crests  for  the  tergal  depressor  muscle 
are  moderately  prominent. 

ParieteSy  the  longitudinal  septa  sometimes  stand  near  each  other, 
making  the  parietal  pores  small.  The  radii  have  oblique  summits, 
but  to  a  variable  degree ;  their  septa  are  unusually  fine,  and  are  denticu- 
lated on  their  lower  sides ;  the  interspaces  arc  filled  up  solidly.  The 
altB  have  their  summits  very  oblique,  with  their  sutural  edges  nearly  or 
quite  smooth.  In  most  of  the  fossil  specimens,  and  slightly  in  some 
of  the  recent  specimens,  the  surface  of  the  sheath  presents  an  unusual 
character,  in  a  narrow,  longitudinal,  slightly  raised  border,  running  along 
the  sutures,  on  the  carinal  side  of  each  compartment. 

Bom  thin,  porose ;  sometimes  with  an  underlaying  cancellated  layer. 

Mouth :  labrum  with  six  teeth  :  mandibles  with  the  fourth  and  ^fth 
teeth  small,  either  sharp,  or  blunt :  maxillae  with  a  straight  edge,  or  with 
the  inferior  part  slightly  prominent.  Cirri  with  the  rami  of  the  first 
pair  unequal  by  four  or  five  segments  :  the  segments  in  the  shorter 
ramus  are  extremely  protuberant.  The  segments  in  the  second  cirrus 
only  moderately  protuberant :  but  all  the  specimens  were  in  bad  con- 
dition, and  it  appeared  as  if,  in  the  Panama  specimens,  the  segments  of 
the  second  cirrus  were  more  protuberant  than  in  the  Philippine  Island 
apecimena.  In  the  posterior  cirri  there  are  from  three  to  five  pairs  of 
apinea  on  each  segment :  even  amongst  the  Panama  specimens  some 
had  three  and  some  four  pairs,  and  a  white  Panama  specimen  had  five 
pain  of  apinea. 
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All  the  recent  specimens  wliich  I  have  seen,  were,  with 
one  exception,  attached  to  various  shells  and  crabs,  and  to 
each-  other.  Tlie  Peruvian  specimen  was  associated  with 
B.  fioaculua.  The  tertiary  specimens  are  often  congregated 
together  into  great  masses.  Including  the  recent  and  fossil 
specimens,  this  species  encircles  the  globe.  During  the  mio- 
ccne  period  it  seems  to  have  been  the  commonest  existing 
sessile  cirripede;  now,  it  does  not  appear  to  be  common, 
excepting,  perhaps,  at  PflTiania :  Mr.  Cuming  procured  only 
one  specimen  from  the  Philippine  archipelago. 


19.  Bai.anus  amphitrite.     pi.  5,  fig.  2  a — 2o. 

Le?as  lUDiiiA.     irood'i  Geupral  Conchologj  (1315),  PI.  7,  Bg-  7. 

—  MINOR?     irood'i  Gi-neral  Concliology  (1815),  PI.  7,  fig.  6. 

—  BALANOIDES.   Fo!i.    TcstncciiutrJus(]ueSiciliEB(1796),1U>.G. 
BaJi&kcs  balanoiueh.     Ritm.      Hist.  Nat.  de  I'Europe  Herid., 

torn,  iv,  1836. 

S/tell  longitudinally  striped  with  purple  or  pink;  some- 
times with  the  stripes  cojifluent;  sometimes  wholly  white. 
Scutu7a  internally  with  a  prominent  broad  adductor  ridge. 

Vnr.  (I)  communis :  {2e,1h,'i.  I,)  nearly  while,  with  pale  or  dark 
molel-cohnretl  longittidivat  itripea  :  epidermis  rareli/  pernetatt :  ahetl 
either  thin  or  thick  :  radii  white  or  freckled  mith  reddith  mahogawf 
colour,  with  their  tummils  either  oblique,  lomelinteg  in  a  high  degree,  ar 
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ike  skM  of  a  umfbrm  purplish  tint ;  epidermis  persistent :  radii  very 
tumrow :  terywn  narrow^  spur  sharp,  varying  in  form  and  in  exact 
pasiHem ;  earinal  margin  sometimes  highly  protuberant ;  basal  margin 
em  the  earinal  side  of  the  spur  generally,  but  not  invariably,  much  hoi' 
iewed  out.    Hab.  West  Africa. 

Var.  (7)  obecuraa:  (PI.  5,  fig.  2g)  with  narrow,  approximate, 
eieeure  and  often  almost  con/luent,  slaty,  or  pale  purplish-brown,  or 
dark  slate-coloured  stripes,   Hab.  West  Indies,  Australia,  and  unknown. 

Yar.  (8)  Tariegatus:  tmth  narrow,  approximate,  dusky,  claret' 
eoUmred  stripes,  transversely  freckled  with  white  ;  shell  conical;  walls 
very  iksH :  seutvm  with  the  adductor  ridge  small,    Hab.  New  Zealand* 

Var.  (9)  (an.  spec.  7)  drratus :  (fig.  2  5)  shell  very  pale  purplish* 
hrown^  with  faint,  more  or  less  plain  longitudinal  stripes,  transversely 
frteiledwith  white;  walls  thin :  scuta  with  the  lines  of  growth  beaded : 
basis,  in  specimens  growing  in  groups,  irregularly  eupformed :  maxillie 
with  the  inferior  comer  extremely  prominent,  Hab.  Mouth  of  Indus, 
AoBtralia,  Philippine  Archipelago. 

fio^.— Wanner  temperate  and  tropical  seas ;  extremely  common ;  Mediterra- 
nean, Smjnia,  Sicilj,  Coast  of  Portusnd,  West  Coast  of  Africa,  Biver  Gambia, 
West  Indies*  Demerara,  Natal,  Madagascar,  Red  Sea,  Mouth  of  the  Indus, 
Ceylon,  Philippine  Arclupelago,  East  Indian  Archipelago,  Pacific  Ocean,  east 
coast  of  Australia,  New  Zrealand ;  extremely  common  on  ships'  bottoms ;  often 
attadied  to  floating  timber,  canes,  &c. ;  oft^  associated  with  JB,  (iniinMabulum  ; 
afttadied  to  pebUes  and  various  shells. 

With  respect  to  the  nomenclature  of  this  extremely 
common  species,  which  is  widely  distributed  in  all  the 
warmer  seas  (excepting,  as  far  as  I  have  seen,  on  the 
west  coast  of  America),  there  is  some  difficulty.  I  have 
no  doubt  that  it  is  the  Zepas  radiata  of  Wood  (1815),  but 
Broguiere,  in  1789,  gave  this  same  name  to  a  Balanus 
which  he  had  not  seen,  but  which  is  figured  in  Chemnitz, 
Tab.  59,  fig.  842.  I  should  have  thought  that  this  also 
had  been  the  present  species,  but  Spengler,  in  describing 
(Skrifter  af  Naturhist.  Selskabet  i,  B.  1790)  this  individual 
specimen,  which  he  calls  L.  purpurea,  states  that  it  is  13 
lines  in  basal  diameter ;  now  this  is  a  size  which  is  never 
acquired  by  B.  amphitrite ;  and  the  description,  habits, 
and  size,  would  apply  equally  well  to  the  species  which  I 
have  called  B.  amaryllis ;  but  when  no  notice  is  taken  of 
such  points  of  importance,  as  whether  the  walls  are  per- 
meated by  pores,  whether  the  radii  are  smooth-edged, 
whether  the  scuta  are  striated,  it  is  impossible  to  identify 
with  any  approach  to  certainty  sessile  Cirripedes ;  and  the 

16 
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names  given  oaght,  in  my  opinion,  to  cany  little  wei^t  with 
them.  With  respect  to  Lamarck's  Salanusradiatm  (1818), 
the  synonyms  quoted  exhibit  some  great  and  inextricable 
confusion.  The  B.  radiattts,  again,  of  Risso,  is  a  foasU  and 
apparently  distinct  species.  There  can  be  no  doubt  that 
the  present  species  is  the  Lepaa  balanotdes  of  Foli,  (and  of 
several  authors  who  have  followed  him),  and  equally  little 
doubt  that  the  present  species  is  not  the  true  L.  balanotdet 
of  LinnEeus,  which  has  a  membranous  basis,  and  which  I 
have  not  seen  from  the  Mediterranean.  Under  these  cir- 
cumstances I  have  concluded  that  less  confusion  would  be 
caused  by  giving  a  new  name  to  this  species  than  by  talriog 
that  of  Wood,  which  ought  not  to  have  been  used  by  him, 
considering  Bniguiere's  previous  adoption  of  it. 

Under  the  head  of  B.  tintinnabidum  I  have  alluded  to  the 
great  variation  of  B.  amphitrite,  which  consists  not  only  in 
a  vast  diversity  in  the  colouring  and  in  the  general  aspect, 
but  likewise  in  the  degree  of  obliquity  of  the  summits  of 
the  radii,  in  the  form  of  the  terga,  and  slightly  in  that  of 
the  scuta.  In  order  to  show  that  it  has  not  been  from 
indolence  that  I  have  put  so  many  forms  together,  I  may 
state  that  I  had  already  named  and  fully  described  in 
detail  eight  of  the  following  forms  as  species,  when  I 
became  finally  convinced  that  they  were  only  varieties: 
it  would  require  at  least  thirty  figures,  which  I  have  not 
the  power  to  give,  fully  to  illustrate  the  transitional  forms. 
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more  doubt  regarding  the  last  variety,  cirrafus,  than  on 
any  other,  on  account  of  its  peculiar  colouring,  and  from 
the  basis  being  often  irregularly  cup-formed.  Under 
£.  concavus  I  have  remarked  how  closely  some  of  its 
varieties  approach  to  JB.  ampAitrite,  and  it  is  to  this  last 
variety  that  they  approach ;  almost  the  only  difference  being 
that  the  scuta  in  B.  concavus  are  longitudinally  striated. 
Yet  some  of  the  varieties  of  the  two  species  are  so  distinct 
that  it  would  be  puerile  to  class  them  together.  I  will 
only  add,  that  after  studying  such  varying  forms  as  B.  tin- 
tinnabtdum  and  amphitrite  it  is  difficult  to  avoid,  in  utter 
despair,  doubting  whether  there  be  such  a  thing  as  a  dis- 
tinct species,  or  at  least  more  than  half  a  dozen  distinct 
species,  in  the  whole  genus  Balanus. 

As  with  B.  tintinnabulum,  I  will  first  give  a  full  descrip* 
tion  of  the  more  common  forms,  alluding  only  to  each  less 
fi^uent  variation,  and  then  separately  describe  briefly  the 
more  marked  varieties. 


Omkerai  Appearance. — Shape  conical,  either  steep  or  considerably 
depressed ;  sometimes  tubular ;  orifice  either  nearly  entire  or  deeply 
toothed,  not  large,  varying  from  rhomboidal  to  rounded- trigonal.    Sur- 
Imce  of  sheU  smooth,  never  ribbed,  generally  naked,  but  occasionally  the 
yeUowish  epidermis  is  persistent ;  in  the  same  individual,  I  have  seen  all 
the  lower  part  of  the  sheU  thus  covered  and  the  upper  part  naked,  the 
line  of  separation  being  defined.    The  colour  varies  much,  even  some- 
times considerably  on  the  same  individual ;  generally  white  or  pale  gray, 
with  daU violet-coloured, longitudinal,  moderately  broad  stripes;  these 
•tripes  are  sometimes  equidistant,  but  more  usually  they  are  arranged 
■o  as  to  leave  broad  white  spaces ;  the  stripes  fade  away  by  endless 
variationB,  the  edges  of  the  compartments  and  the  carinal  end  of  the 
theU  longest  retaining  any  colour,  until  we  have  a  uniformly  white 
shell,  generally  covered  with  a  yellowish  epidermis ;    or   the  white 
is  longitudinally   marked   with    hyaline   lines ;    this    latter  variety 
has  a  fery  peculiar  aspect,  and  I  did  not  doubt  it  was  specifically  dis- 
tinct, irnti],  in  a  number  of  specimens  on  a  ship  from  the  West  Indies, 
I  got  the  most  perfect  series,  and  another  scarcely  less  perfect  series 
from  the  Mediterranean,  graduating  into  common  coloured  varieties. 
Berdj  the  doll  violet  or  purple  stripes  become  approximate  and  dark, 
•0  that  the  whole  shell  is  tinted  of  a  brownish  slate-colour,  occasionally 
freckled  with  white.   Again,  we  have  another  set  of  very  pretty  varieties, 
with  a  white  or  very  pale  pink  ground,  with  either  narrow  bright  pink 
or  broad  pinkish-purple  stripes.     Again,  I  have  seen  numerous  speci- 
mens of  a  variety,  var,  Stutsburi,  from  the  west  coast  of  Africa,  in  which 
the  apper  part  of  the  shell  is  white,  and  the  lower  part  shaded  with 
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pinldih  or  dark  purple  approximate  stripe^  vtiidi  often  become  cm- 
flnent;  in  one  group,  the  whole  ihell  being  thus  aniformly  eolonre<l, 
withont  anj  veitige  of  Rtripes.  I  have  seen  another  group  from  an 
unknown  locality,  in  which  the  lower  part  of  the  ahell  waa  uniformlr 
blueish-grey.  A  variety  from  Australia  baa  narrow  approximate  dark 
clertt-colDUTeil  atripet,  tranaveraely  freckled  with  white.  Laatly,  in 
the  variety  drratvt,  the  whole  ahell  is  very  pale  pnrpliah-hrown,  with 
indistinct  lon^tudinal  brownish  atripea,  traDBveraety  freckled  with  whiU 
lines.  I  considered  this  aa  a  diatinct  species,  until  quite  lately  finding 
forma  which  I  could  not  possibly  determine  whether  to  claaa  aa 
B.  cirralut  or  ampkiirite. 

The  radii  are  generally  snow-white,  or  freckled  with  a  brig^ht 
mahogany  tint,  or  rarely  clouded  with  purple,  or  in  the  pink  rarietiea 
with  pink.  The  scuta  are  dull  purple  or  pink,  generally  with  a  white 
band  along  their  tergal  margin ;  often,  however,  they  are  white,  with 
merely  one  or  two  purple  faaciee.  The  thickneaa  or  atrength  of  the 
ehells  varies  much  ;  some  specimens  attached  to  a  floating  cane,  from 
Natal  and  the  PbiHppine  Archipelago,  were  extremely  strong ;  othera, 
fVom  the  Mediterranean  and  Australia,  and  some  tubiuar  varieties  from 
the  Vest  Indies,  were  very  thin,  translucent,  and  fr^le.  Site :  lai^ 
Bpecimens  Muerally  attain  a  diameter  of  from  half  to  three  quartcra  of 
an  inch  in  tiaaal  diameter;  and  I  have  seen  one  or  two  Bpecimeaa  an 
inch  in  diameter. 

Scutum;  sometimes  the  surface  is  very  smooth,  bat  generally  the 
growth-ridges  are  moderately  prominent;  the  latter  are  occaaionally 
Tery  finely  beaded,  and  this  seems  always  the  case  with  rar,  eirratiu. 
Internally,  the  articular  ridge  is  prominent  and  reflexed :  the  addnctiw 
ridge  is  sharp,  very  prominent,  and  straight ;  it  runa  parallel  to  the 
ocdndent  margin ;  close  to  its  lower  side  there  ia  ollen  a  depreaaion 
(PI.  5,  fig.  2  i),  sometimes  bounded  by  a  slight  ndge,  aa  if  for  the  at- 
tachment of  a  mnscle,  but  there  certainly  is  no  muscle  here:  rarely 
the  adductor  ridge  is  only  slightly  promiiient :  there  ia  a  small  and 
shallow  httle  pit  of  varinble  depth  lor  the  lateral  dcnrcaaor  muacle. 
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▼ftlve  is  narrower,  the  spur  is  much  sharper  and  narrower,  the  carinal 
half  of  the  basal  margin  is  much  hollowed  out  and  slopes  down 
towards  the  spar,  with  the  crests  for  the  depressor  muscles  depending 
beneath  the  basal  margin,  and  with  the  carinal  margin  sometimes 
extremely  conTex  or  protuberant.  But  the  shape  and  position  of  the 
apnr,  and  the  outline  of  the  carinal  half  of  the  basal  margin  vary  much 
in  nearly  all  the  varieties. 

Compariwtents, — ^The  upper  parts  of  the  parietal  pores  are  either 
filled  ap  solidly  with,  generally  coloured,  shell,  or  they  are  crossed  by  thin 
transTerse  calcerous  septa :  the  longitudinal  parietal  septa  occasionally 
bifurcate  at  their  bases  close  to  the  outer  lamina,  making  an  irregular 
outer  TOW  of  minute  pores.  The  Radii  have  their  septa  rather  fine, 
and  finely  denticulated  on  both  sides,  but  sometimes  only  on  the  lower 
aide ;  the  thickness  of  the  septa  varies  a  little ;  the  interspaces  are 
filled  up  solidly  ;  the  summits  of  the  radii  are  jagged  and  oblique,  and 
usually  form  an  angle  of  about  45°  with  the  basis,  not  being  added  to 
above  the  level  of  the  opercular  membrane ;  but  not  rarely  they  reach 
up  much  higher,  and  are  very  nearly  parallel  to  the  basis,  extending 
from  tip  to  tip  of  the  compartments.  Again,  in  some  ordinary  varieties, 
and  always  in  var,  Siutsburi,  the  summits  of  the  radii  are  extremely 
oblique,  the  radii  themselves  forming  a  mere  border  to  the  compart* 
ments  to'  which  they  belong.  In  no  other  species  have  I  seen  so  great 
an  amount  of  variation  in  the  form  of  the  summits  of  the  radii.  The 
o/de,  in  like  manner,  have  their  summits  either  very  oblique,  not  being 
added  to  above  the  opercular  membrane,  or  they  are  only  slightly 
oblique ;  it  often  happens  that  in  those  specimens  in  which  the  sum- 
mits of  the  radii  are  nearly  parallel  to  the  basis,  the  alee  are  very 
oblique,  and  the  converse :  in  other  individuals,  both  radii  and  alse  have 
equally  oblique  summits.  The  sutural  edges  of  the  alse  vary  in  thick- 
ness, being  either  very  thin  and  obscurely  crenated,  or  moderately 
thick  and  ribbed.  The  basis  is  porose;  but  I  have  never  seen  an 
underlying  cancellated  layer  of  shell,  as  is  so  common  in  several 
apeciea. 

Mouth :  labrum,  with  from  four  to  eight,  generally  with  six,  little 
teeth :  mandibles  with  three  teeth,  and  two  minute  lower  teeth,  or 
mere  knobs :  maxillae  with  the  edge  straight,  or  with  the  inferior  part 
forming  a  slightly  step-formed  projection.  Cirri:  the  rami  of  the 
first  pair  are  unequal  by  three  or  four  segments,  but  in  some  specimens 
by  five  or  six  segments,  with  the  front  surfaces  of  the  segments  in  the 
shorter  ramus  extremely  protuberant.  The  second  pair  of  cirri  are 
short,  with  the  front  surfaces  of  the  segments  moderately  protuberant : 
the  third  pair  have  a  tuft  of  bristles  at  their  bases  on  the  thorax.  The 
s^;ment8  in  the  sixth  pair  have  from  four  to  six  pairs  of  spines  on  the 
aegmenta ;  equal-sized  specimens  seem  to  vary  in  this  latter  respect. 
There  is  a  sinall  sharp  projection  on  the  dorsal  base  of  the  penis. 

Farieties, 

With  respect  to  var.  1,  communis,  I  have  nothing  further  to  remark, 
except  that  I  have  seen  specimens  identically  similar  from  the  Medi- 


246  BALAHIDA. 

temnean,  Natftl,  the  Philippine  Archipelngo,  Mid  Sydaey ;  at  tfac 
latter  place  it  is  aaid  to  be  rare,  but  in  moet  place*  it  i>  the  com- 
moneet  variety,  and  is  often  attached  to  ihipa*  bottoma.  Of  vmr.  2, 
vatuatiu,  I  have  aeen  apecimenB  from  the  west  coaat  of  Africa,  Nalal, 
and  Ceylon,  in  groups  by  themBelves,  and  aaaociated  with  (wr.  eom- 
MMu;  it  is  much  lea*  common  than  var.  I.  The  third  Tarietf, 
pallidus,  IB  not  uncommon ;  I  have  *een  many  apecimena  from  the 
bottom*  of  ihips,  from  the  West  Indiea,  and  the  west  coaat  of  Afirica. 
Of  the  nar.  4,  nieetu,  I  have  seen  the  moat  perftct  rndaated  aeriea 
paaaing  into  var.  1,  both  from  the  Weat  Indie*,  ^(wida,  and  the 
MediterraneaD ;  I  bave  teen  other  *pecimena  from  the  Red  8c*  and 
Madagascar.  Of  the  var.  S,  modestvt,  I  have  aeen  only  one  group  from 
an  unknown  locality ;  it  is  only  remarkable  from  ita  nnifoisi  colooring. 
The  var.  6,  StuUburi,  is  more  remarkable  than  the  foregoing ;  until 
quite  lately  I  did  not  doubt  that  it  was  specifically  diatinct;  bat  «a  I 
hare  seen  every  character  graduate  into  other  vaiietiea,  I  am  now  con- 
vinced that  it  is  not  a  true  species :  all  the  apecimena  whidi  I  him 
secD  have  come  on  shells,  or  on  ships'  bottoma,  firom  Weat  AfricL 
Of  var.  7,  obteurut,  I  have  seen  three  or  four  groupa  of  apedmeiu  from 
unknown  quarters,  both  on  pebblea,  shells,  and  on  cork  (probably 
from  the  Atlantic  ocean)  ;  and  likewise  aome  apecimena  taken  from 
the  bottom  of  Her  Majesty's  ship  "  Fly,"  on  the  east  eoast  of  Australia; 
these  latter  are  intermediate  iu  character  with  the  next  tar.  varitfmtiu, 
from  the  Australian  seas,  which  I  at  firat  ranked  as  an  nndoubted 
species,  but  I  have  subsequently  failed  in  diacovering  any  suffioent 
diagnostic  character.  Lastly,  of  cor.  eirratuM,  I  have  seen  aevenl 
groups  of  specimens  from  India  and  the  Philippine  Archipelago,  and  a 
group  intermediate  in  character  between  this  and  the  first  and  third 
varieties,  from  AustraUa;  I  retained  this  variety  owing  to  ita  pecoliar 
freckled,  pale  brown  colouring  and  beaded  scuta  (of  which,  however, 
I  have  seen  decided  traces  in  the  common  variety),  as  a  diatinct  apedei^ 
after  1  hail  given  uji  all  tbe  forcgoinij  forms.  1  entertain  aonie  doubts 
whetlK'r  1  hiire  now  acted  right;  but  »heii  1   found  b 
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specimens  which  I  have  seen,  leads  me  to  suspect  that  they 
may  have  grown  under  unfavorable  circumstances.  This 
species  differs  considerably  in  general  aspect,  but  not  much 
in  essential  characters,  from  B.  amphitrite;  the  absence, 
however,  of  an  adductor  ridge  to  the  scutum,'  and  the  sharply 
truncated  spur  of  the  tergum,  are  sufficient  to  distinguish 
them.  In  the  opercular  valves  this  species  comes  near  to 
B.  vinaceuSf  also  from  the  west  coast  of  South  America ; 
but  the  striated  scuta  of  that  species,  the  cancellated  inner 
lamina  of  the  parietes,  the  general  colouring,  and  square 
porose  radii,  are  amply  diagnostic  characters. 

Oemeral  Jfpearanee, — Shell  fragile,  tubulo-conical,  orifice  large, 
paanng  flrom  diamood-ahaped  into  oval.  Colour  fine  dark  rose, 
mddra  with  transverae,  sharply  pointed,  fine  zig-zag  white  lines :  the 
pink  ia  also  ao  arranged  as  to  obscurely  give  to  me  walls  a  longi- 
tadinally  striped  appearance :  radii  ^nerally  rather  whiter  than  the 
walla,  and  aimilarly  freckled :  terga  similarly  freckled  :  scuta  dull  red, 
with  a  white  hand  along  the  scutal  margin.  Basal  diameter  of  largest 
spedmen  half  an  inch. 

Scutum^  externally  smooth :  internally,  articular  ridge  moderately 
developed,  slightly  reflexed :  there  is  no  adductor  ridge :  there  is  a 
distinct  pit  for  the  lateral  depressor  muscle.  Terffum,  with  the  scutal 
margin  unusually  prominent,  toothed :  longitudinal  furrow  shallow,  the 
edgea  apparently  having  no  tendency  to  fold  in  :  spur  short,  barely  one 
third  of  width  of  valve,  with  the  lower  end  sharply  truncated,  parallel 
to  the  basal  margin:  articular  ridge  and  crests  for  the  depressores 
moderately  prominent. 

Compartments. — Walls  very  fragile,  with  the  outer  lamina  not 
thicker  than  the  inner  lamina.  Radii  fragile,  broad,  with  their 
aummita  moderately  obhque;  their  sutural  edges  have  the  septa 
plainly  denticulated  on  both  sides,  with  the  interspaces  filled  up 
solidly  nearly  to  the  tips  of  the  septa.  Jl€e,  with  their  summits 
more  oblique  than  those  of  the  radh;  their  sutural  edges  smooth. 
Biuis  with  an  underlying  cancellated  layer.  Mouth :  labrum  with 
three  nnuaually  large  teeth  on  each  side  of  the  notch :  mandibles  with 
the  fonrth  tooUi  tolerably  well  developed,  the  fifth  being  confluent  with 
the  inferior  angle.  Maxilla  simple.  Cirri, — first  pair  with  one  ramus 
longer  by  about  four  segments  than  the  other  ramus,  which  has  con- 
siderably protuberant  segments :  second  pair  with  segments  only 
moderately  protuberant :  sixth  pair  with  segments  much  elongated,  but 
bearing  only  four  pairs  of  spines. 
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Bauhdh  EBiriuiECH.    Jtff.  Ootid  (!)    Beport  on  the  iDTertobnU 
of  MusuhuBsetb,  1841,  Sg.  6. 

S&ell  yellowish  white.  Scutum  striated  lon^tudinaBy  .- 
terffum  with  the  spur  truncated,  the  basi-carinal  margin 
generally  much  hollowed  out,  and  the  carinal  margin  pro- 
tuberant in  the  upper  part. 

£««.— United  SUtcs,  from  about  Ut.  4B'>  ta  Cbulestom;  West  Indtei; 
Houdaras ;  Veueiucia ;  attached  to  Bhells  and  flo&tiw  wood.  Attached  to  abim' 
bottoms  from  Tiiiuded  and  Jamaics^  associated  witn  B.  ImlimuUmlitm,  aw^M- 
trite,  and  improtitia.  Brackish  water,  Salem,  MaMachoasetta,  Koeordinf  to 
Mr.  Stiui|)3on.  Mua.  Aug.  Gould,  Agasoiz,  Stalchburj,  Cumiiig,  W.  Duiuer, 
&c. ;  verj  common. 

General  Appearance  — Shell  conical,  or  almoat  tnbnlnr  i  whitei  with 
the  surface  very  amootb,  covered  bf  tbio  yellovish  epideraiii,  bat  with 
the  radii  naked.  Orifice  large,  paaaiogfrom  Tbomboidal  into  pentwoiul, 
moderately  toothed.    Average  full  uze,  about  one  inch  in  basal  oiane- 
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denticQli  are  ezoesriTely  minute.  The  satoral  edges  of  the  alee  are 
moat  delicatelj  crenated;  the  alse  are  largely  added  to  during  the 
diametric  growth  of  the  shell,  and  above  the  level  of  the  opercular 
membrane.  The  parietal  pores  are  square  and  rather  lai^ :  they  are 
croaaed  by  transverse  septa  almost  close  down  to  the  basis:  the 
bngitadinal  septa  have  tolerably  hirge  denticuli  at  their  bases.  The 
pmrea  in  th^  oasis  are  crossed  by  numerous  transverse  septa. 
When  apecimens  grow  in  a  group,  the  basis  is  sometimes  irregularly 
cap- formed. 

Mouth :  labrum  serrated  with  small  teeth,  decreasing  in  size  down- 
wirda,  on  each  side  of  the  central  notch.  Mandibles  with  the  third 
tooth  rather  thick  and  blunt,  and  with  the  fourth  and  fifth  knob-like. 
MaxilUe,  with  the  inferior  part  projecting  much  beyond  the  rest  of 
the  edge,  and  bearing  two  long  single  spines:  between  these  two 
spines  and  the  large  upper  pair,  there  are,  in  a  full-sized  specimen, 
aoout  seven  pairs  of  moderately  long  spines,  feathered  on  their 
iidea.  Outer  maxilke  thickly  clothed  with  very  fine  spines,  and  re- 
markably prominent. 

Cirri :  first  cirrus,  with  one  ramus  having  twenty-six  segments,  and 
longer  by  ten  tegmenta  than  the  shorter  ramus,  which  has  sixteen  seg- 
ments :  the  shorter  ramus,  and  both  ramii  of  the  second  pair,  have  their 
i^pnents  remarkably  protuberant  in  front ;  the  protuberance,  in  the 
upper  segments,  equalling  in  length  the  supporting  part  of  each 
segment :  rami  of  the  second  cirrus  unequal  in  length  by  five  segments. 
Third  cirrus  with  the  segments  only  slightly  protuberant ;  rami  con- 
siderably longer  than  those  of  the  second  cirrus :  at  the  dorsal  base  of 
the  pedicel  of  this  third  cirrus  there  is  no  tuft  of  fine  hairs,  as  is  common 
in  many  other  species.  Sixth  pair,  with  the  upper  segments  elongated, 
bearing  from  six  to  seven  pairs  of  spines ;  dorsal  spines  short,  thin, 
and  few. 

Affinities:  in  external  appearance  of  the  shell,  this  species  can 
hardly  be  distinguished  from  some  of  the  white  varieties  of  B,  amphi- 
trite  :  and  there  is  a  considerable  resemblance,  in  some  of  the  varieties, 
in  the  opercular  valves ;  but  the  longitudinally  striated  scuta  of  B, 
ehumeus  suffice  to  distinguish  these  certainly  very  distinct  species. 
Equally,  or  even  more  like  externally^  is  this  species  to  the  B,  Hameri, 
so  that  I  have  received  from  an  eminent  naturalist  in  the  United  States 
both  species  mingled  in  the  same  lot,  all  bearing  the  same  name  of 
B.  ehumeus;  but  when  the  internal  structure  of  the  shell  is  exa^ 
mined,  the  species  are  at  once  seen  to  be  far  removed  from  each 
other.  Still  more  close  is  the  affinity  of  this  species  to  B,  improvinu, 
both  in  internal  and  external  characters  :  it  agrees  with  this  species  in 
the  singular  habit  of  being  able  to  live  in  brackish  water :  these  two 
species  are  the  only  ones  which  have  the  labrum  serrated  with  teeth, 
graduated  in  size,  on  each  side  of  the  central  notch.  In  the  case  of 
ymimff  specimens  of  the  var,  assimilis  of  B,  improvisus,  an  inhabitant 
of  the  same  seas  with  B.  ebumeus,  the  diagnosis  is  most  difficult  with- 
out long  practice ;  for  in  the  young  of  ebumeus,  the  compartments  are 
only  partially  covered  by  yellow  epidermis,  and  have  a  striped  appear- 
ance^ the  radii  are  aometimea  very  oblique,  the  scuta  externally  have 
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not  acquired  tbeir  lonf^tndinal  (tnce,  and  interaaUv  the  iddoctor  ridge 
lid  not  10  doK  to  the  uticnlar  ndge  u  it  does  niMeqneDtlj ;  hence  I 
for  aome  time  miatook  the  var.  aitimiiu  of  B.  impronnu  tar  the  fonng 
of  S.  tburnetu.  But  I  found  in  the  latter,  that  the  rami  of  the  fint 
pair  of  cirri,  sre  alwaya,  even  in  the  eail^at  yooth,  more  nneqiud  in 
length,  and  that  each  a^^ent  of  the  poitehor  cirri  bears  a  ^raUMf 
namber  of  pairs  of  spines,  there  being,  eren  in  rerj  minnte  specimen^ 
seten  pairs.  Moreover,  after  having  examined  acores  of  apectmeB^ 
I  found  1  conid  ahnost  alvays  distinguish  the  two  apedea  by  the 
■mootfanesi  and  cnrratnre  of  the  anmmita  of  the  mdii  of  It.  utpn 
I  entertain  no  donbt  whatever  idmnt  the  distJactnesa  of  the  t^iro  a^ 
indeed,  when  both  are  matnre,  beaidea  the  greater  siH^  atriated  weutM, 
&c.  of  B.  tbumeiu,  their  general  aspect  ia  very  difierest. 


22.  Balanus  ihpsotisub.    F1.  6,  fig.  I  a — 1  c. 

Shell  white:  radii  narrow,  with  their  ujyier  mar^nt  tmootk, 
f^i^hily  arched,  very  oblique.  Ter^m  with  a  loi^tudiital 
fiarotoi  spur  with  the  end  rounded. 

Far.  assimilia,  mtA  loKffitudinal  white  hyaline  Uma. 

^oi.— Bndand,  Scotland,  Belgrom  (F),  Nova  Scotia,  United  States,  West 
Indies,  Bio  Plat^  Sonthem  Patagonia,  Qnja^nit,  West  Colombia;  attached  to 
wood,  shells,  rocks,  ships'  bottoms,  bom  low  tidal  level  to  twen^  fatikoms  depth. 

General  Appearance. — Shell  conical,  with  a  rather  large  diamond- 
shaped  orifice,  moderately  or  bat  little  toothed ;  very  smooth ;  walla 

r  folded  longitadinally ;  while,  with  an  eitremely  thin  pale-yellow 
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pniniiieii^  bat  little  reflexed :  adductor  ridge  straight  and  very  pro- 
miiienty  taryiiig  a  little  in  iU  distance  from  the  articular  ridge ;  there 
is  searcely  any  depression  for  the  lateral  depressor  muscle ;  tiie  upper 
internal  surface  of  the  valTe  is  roughened  with  ridges.  Ter^a,  with  a 
moderately  deep  longitudinal  furrow  ;  spur  short,  rather  narrow,  with 
the  end  rounded,  placed  at  less  than  its  own  width  from  the  hasi-scutal 
angle ;  in  the  Rio  Plata  specimens  the  spur  is  close  to  this  angle :  the 
basal  mai^;in  is  generally  straight  on  opposite  sides  of  the  spur,  bat 
sometimes  on  the  carinal  side  it  is  a  little  hollowed  out.  The  lines  of 
growth  are  upturned  along  the  carinal  margin,  which  consequently  is 
a  little  protuberant,  but  to  a  varying  degree.  The  crests  for  Uie  de- 
preaaorea  are  extremely  distinct  and  prominent.  In  the  varieties  having 
the  baai-carinal  margin  hollowed  out,  and  the  carinal  margin  protube- 
rant, there  is  a  marked  resemblance  to  the  peculiar  tergum  of  B, 

FFalU:  the  parietal  pores  are  tolerably  large,  and  are  crossed  by  nu- 
merons  transverse  septa :  the  longitudinal  septa  are  very  finely  denti- 
culated  at  their  bases,  but  occasionally  almost  smooth.  The  radii  are, 
as  stated,  extremely  narrow,  and  very  remarkable  from  their  smooth 
rounded  edges ;  their  septa  are  barely  denticulated.  The  al€e  are  re- 
markably protuberant ;  Uiey  have  their  summits  much  lees  oblique  than 
thoae  of  the  radii,  and  sometimes  they  are  almost  parallel  to  the  basis : 
their  sntural  edges  are  coarsely  crenated.  Basis,  flat,  thin,  permeated 
by  pores,  but  the  pores  do  not  generally  run  to  the  very  centre ;  they 
are,  as  usual,  crossed  by  transverse  septa. 

Mouth:  the  labrum  is  the  most  remarkable  part ;  on  each  side  of 
the  central  notch  there  are  generally  two  teeth ;  and  on  the  two  sides 
of  the  notch  itself  nme  or  eleven  smaller  teeth,  decreasing  regularly 
in  size  downwards  till  they  become  so  minute  as  to  be  hardly  visible 
even  under  the  compound  microscope ;  thus,  in  the  two  specimens 
closely  examined,  there  were  altogether  twenty-two  and  twenty-six 
teeth  on  the  labrum.  Mandibles  with  the  two  inferior  teeth  reduced  to 
mere  knobs :  maxilUe  with  the  lower  part  of  the  edge  bearing  two  large 
spines,  and  generally,  but  not  always,  forming  a  step-formed  projection. 
Cirri:  the  ramii  of  the  first  pair  are  but  slightly  unequal;  in  one 
specimen  examined  there  were  fifteen  segments  in  one  ramus  and 
twelve  in  the  other:  segments  very  protuberant  in  front.  Second 
cirrus  with  the  segments  only  slightly  protuberant ;  segments  thirteen. 
Third  cirrus  longer  than  the  second  pair,  with  the  rami  rather  unequal 
in  leneth :  there  is  a  tuft  of  long  spines  on  the  basal  segment  of  the 
pedicd  of  this  cirrus.  Fourth  cirrus  twenty-two  segments.  Sixth 
cinrus,  in  the  same  individual,  thirty-four  segments :  on  each  of  these 
sqpnents  there  are  five  or  six  pairs  of  spines.  I  may  specify  that  the 
longer  ramus  of  the  first  cirrus  of  a  large  Rio  Plata  specimen  had 
twenty-four  segments. 

Varieties,  affinities. — When  I  first  met  with  the  var,  assimilis,  mis- 

n'  *ed  by  its  general  aspect,  I  did  not  doubt  that  it  was  specifically 
net ;  I  was  strengthened  in  this  view  by  the  absolute  identity  of 
several  hundred  specimens  attached  to  two  vessels  from  Jamaica  and 
Trinidad,  in  the  Weat  Indies,  with  one  specimen  from  Charlestown,  in 
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the  United  States,  tent  me  bjr  Prof.  Agniau,  &ncl  with  Mrenl  in  three 
lota  from  the  veatern  tropical  shores  of  South,  America :  jet  on  chne 
examiDation  I  can  point  out  no  one  distinguishing  character,  either  ia 
the  shell  or  aoimars  body,  excepting  the  longitudinal  hyaline  linea  on 
parieleB,  due  to  the  septa  being  externally  Tisible.  The  presence  nf 
similar  lines  ia  variable  in  white  vara,  of  B.  amaryllit  and  ampiatrite, 
and  they  are  seen  in  very  young  specimens  of  B,  ebumeiu :  hence  it  ia 
impossible  to  consider  so  trifling  a  character  as  specific ;  moreo*er, 
lately  1  have  seen  a  British  specimen  with  hyaline  lines,  and  some  few 
other  specimens  in  an  intermediate  condition.  Under  the  head  of 
B.  ebumeus,  I  hare  stated  thst  although  that  species  and  B.  impromMu, 
which  in  the  West  Indies  nre  associated  together,  are  moat  readily  dis- 
criminated when  old,  yet  when  young,  they  so  closely  resemble  each 
other  that  the  eye  requires  much  practice  to  separate  tliem.  On  acconnt 
of  this  species  and  B.  erenatua  being  somctinies  associated  together  oa 
the  shores  of  England,  I  have  pointed  out  under  B.  erenaltu,  the  relative 
diagnostic  characters  of  the  two.  The  chief  affinity  of  B.  improving  la 
certainly  towards  B.  ebumeiu ;  but  in  the  narrow,  oblique,  ronnded, 
and  smooth-edged  radii,  there  is  a  relationship  shown  to  the  species 
in  the  last  section  of  the  genus,  such  as  B.  amaryUia,  and  more  espe- 
cially to  the  fossil  B.  doloaua:  so  close  is  the  resemblance  in  the  external 
appearance  of  the  shell,  and  in  the  structure  of  the  opercular  Talvea,  to 
the  latter  species,  that  I  for  some  time  did  not  discover  their  distinctneaa. 
Bala«U3  improiittta  has  hitherto  been  overlooked  by  naturalists,  and  has 
probably  been  confounded  with  B.  erenatua  or  balattoidet. 
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hare  a  Btlaniu  capable  of  IiTing  in  firesh  water,  and  likewite  in  the 
nlUat  ieaa ;  even  bnu:ki>h  water  !■  a  deadly  poison  to  MTenl,  pra- 
bibly  to  moat,  Bpcciea  of  the  genua ;  but  this,  aa  we  hare  seen,  ia  not 
the  caae  with  the  allied  B.  ebttmetu.  The  water,  I  may  add,  at 
Woolwich,  on  the  Thamea,  whence  I  have  received  B.  impromtut,  mnat 
kt  timea  be  very  brackiah.  I  have  already  iccidentally  mentioned  that 
the  IMT.  turimUJM  warn  attached  in  great  numbera,  aasociated  with  B. 
thmniau,  tMlintiabtiliim,  and  amphilrilt,  on  Teaaela  from  the  Weat 
Indiea :  one  apecimcn  lent  roe  by  Prof.  Agauii,  from  Cbarleatovn,  wae 
Attached  to  a  apecimen  of  B.  ebumevi;  and,  laatly,  I  have  aeen  three 
Mta  of  the  lame  identical  variety  attached  to  ahella  from  Guayaquil  (in 
Una.  BriL  and  Cuming),  and  from  Weat  Colombia.  Here,  then,  we 
have  the  aame  apeciea  with  an  enormous  range,  irom  Nova  Scotia  and 
Great  Britain  to  Soath  Patagonia ;  and,  which  ia  the  case  with  scarcely 
a  aingle  molluac,  it  liTeabotn  ontjie  eastern  and  weatem  tropical  aborei 
of  the  Sooth  American  continent. 


23.  Balahcs  nvbilus.     F1.  6,  fig.  2  a — 2  c. 

SheU  white,  rugged:  basis  in  parte  imperfectly  porose. 
Scutum  untk  the  articular  ridge  minute;  adductor  ridge 
prominent,  forming  a  deep  pit  for  the  lateral  depressor 
muscle :  tergum  with  an  internal  patch  of  purple ;  ^ex 
produced,  purple. 


I  have  seen  two  specimens  of  this  species,  brought  by 
Lady  K.  Douglas  from  California ;  and  two  from  Monterey, 
seot  me  by  Dr.  Aug.  Gould.  This  is  a  very  distinct  species, 
coming  nearer  to  B.  porcatus  than  to  any  other  species :  it 
is  also  allied  to  B.  cariosus.  In  the  basis  being  in  parts 
BcJid  or  not  permeated  by  pores,  it  has  claims  to  be  placed 
in  the  next  section,  in  which  I  at  one  time  included  it. 

Qtneral  Appmranee. — Shell  conical,  rugged,  sometimeB  furnished 
*ith  sharp  longitudinal  ribs ;  dirty  white.  Orifice  not  large,  oval, 
toothed.  Radii  rather  narrow,  with  their  summitg  oblique,  much 
jagged.  Basal  diameter  of  largest  specimen  21  ;  height  only  1-3  of 
aubdi. 

Snta,  broad,  with  the  lines  of  growth  prominent;  internally, 
■itKolsr  ridge  very  little  prominent,  sometimes  hardly  developed, 
W  thick,  ending  downwards  in  a  small  free  point.    Adductor  ndge 
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prominent,  blont,  produced  strtight  dowuwardi,  nuldng  t  deep  longi- 
tudmal  cBTily  for  the  lateral  depretBor  muscle;  in  lorae  Bpecimeu* 
this  cavit;  in  almost  arched  over,  so  as  to  tend  to  be  tnhular,  «itb  & 
short  ridge  in  the  middle  (PI.  6,  fig.  2  a):  in  other  specimena  there 
is  no  trace  of  this  tnbuiar  structure.  Terga,  with  the  ftpej  beaked, 
beak  triangular,  dull  purple  ;  the  longitudinal  farrow  ia  so  ahaUow  w 
hardly  to  exist.  The  basal  mai^n  slopes  down  on  both  aides,  with  a 
nearly  equable  currature  towards  the  spur ;  hence  the  spur  is  broad  io 
its  upper  part,  and  narrow  at  its  obliquely  truncated  lower  end.  Inter- 
nally, there  is  an  elongated  dark  purple  pat«h :  the  shallow  articular 
furrow  is  of  quite  remarkable  breadth  ;  the  articular  ridge  is  medial, 
and  the  inflected  scutal  margin  is  not  wide.  The  internal  surface  of  the 
spur  is  formed  into  a  ridge,  which  runs  a  little  way  up  the  valve,  and  ia 
sometimes  partially  separated  from  the  spur  itself  (fig.  2  «),  making 
the  basal  extremity  toothed  or  donble.  The  crests  for  the  depreasoroa 
are  pretty  well  developed. 

W^alU,  moderately  strong :  inner  lamina  slightly  ribbed  :  the  denticnii 
on  the  bases  of  the  parietal  longitudinal  septa  are  sharp :  I  conld  not 
see  any  transverse  septa  in  the  parietal  tubes.  The  radii  are  rather 
narrow ;  their  summits  are  remarkably  jagged  and  very  oblique ;  the 
septa  are  plainly  denticulated  on  both  sides,  but  chiefly  on  the  lower 
siue;  each  septum  itself,  towards  the  inner  lamina  of  the  radius,  braneheB 
and  divides:  the  interspaces  are  filled  up  nearly  solidly.  The  aim  have 
apparently  their  summits  less  oblique  than  those  of  the  radii :  their 
■utural  edKOB  are  finely  crenated.  The  tower  edge  of  the  sheath  i«  hollow 
inJerneatb.    The  bash  is  flat ;  it  is  rather  thjn,  and  imperfectly  ; 
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C9)erci]lar  valves  of  the  two  species  closely  resemble  each 
other.  This  may  be  the  B.  stellaris  of  Bronn,  but  it  is 
futile  attempting  to  identify  the  species  of  this  genus  merely 
by  external  characters,  even  when  aided,  as  in  this  case,  by 
an  excellent  drawing  of  the  shell 

Cfeneral  Appearanee. — Shell  conical,  with  hroad  rounded  longitudinal 
fblda ;  orifice  of  moderate  size,  oval ;  radii  narrow,  with  their  upper 
margina  oblique ;  but  the  summits  of  both  specimens  had  been  much . 
broken.     Colour,  as  it  appears,  originally  white.     Basal  diameter  of 
largest  specimen  ^  of  an  inch. 

.  SeuiOf  with  the  upper  portion  much  reflezed ;  the  articular  ridge  is 
Tery  prominent,  and  the  articular  furrow  of  great  width ;  when  the  yalve 
IB  Tiewedfrom  the  outside  the  articular  ridge  is  yery  conspicuous:  there 
IB  no  adductor  ridge.  2Vr^a,  with  the  longitudinal  furrow  very  slight; 
the  spur  is  from  one  third  to  one  fourth  of  the  width  of  the  ydve,  and 
itB  basal  end  is  blunt  and  almost  truncated ;  it  stands  about  half  its  own 
^dth  from  the  basi-scutal  angle.  Internally,  the  articular  ridge  is  very 
prominent,  and  the  articular  furrow  narrow  and  deep,  extending  down 
the  yalve  in  the  line  of  the  spur. 

Parieiea :  the  parietal  tubes  are  remarkably  large,  and  I  think  this 
can  hardly  be  an  mdividual  peculiarity:  the  tubes  are  crossed  by  many 
transverse  septa,  dose  down  to  the  basis.  The  radii  are  narrow,  and 
hare  jagged,  oblique  summits :  their  sutural  edges  have  very  distinct 
septa,  barely  denticulated,  with  the  interspaces  filled  up  solidly.  The 
aUe  have  oblique  summits ;  I  was  unable  to  make  out  the  structure  of 
their  sutural  edges.  The  Biuis  is  very  distinctly  permeated  by  pores, 
which  are  crossed  by  transverse  septa. 

The  shell  and  opercular  valves  of  JB.  cormgatn%  so  closely 
resemble  the  same  parts  in  B.  crenatus,  that  I  should  not 
be  much  surprised  at  seeing  the  two  species  graduating  into 
each  other,  if  a  larger  series  of  specimens,  from  beds  inter- 
mediate in  age  between  the  Sub-Appennine  formations  and 
the  present  time,  were  obtained.  If  indeed  the  basis  of 
B.  crenatus  were  permeated  by  pores,  the  two  species  could 
hardly  be  discriminated. 


Section  d. 

Parieiea  permeated  by  pores.     Basis  and  1 
meated  by  pores. 


dii  notper- 
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Baumits  AHGDL08CS.    Lamarek  (1818),  in  Cheno,  lUnaL  ConcL, 
Tab.  11,  fig.  11. 
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Var.  (ft)  Walh  without  Umgitudinal  ribi.  MuB.  Brit.,  Cutniog, 
Statcbbnry,  Jeffreys. 

Hab. — Soalh  shores ofEn^lnnd,  Irtlanij,  Scotland,  Shetland  Islands, Iprland, 
D«Tis"a  Slraits,  WiV  N.;  Lancasttr  Sound,  74''48'N.  (Mr.  Sutlierlaiid). 
Msineand-MassaclmascLts,  United  SrutcS'  China  (P).  lu  deep  water,  conunon  on 
shells,  Crustacea,  and  rocks,  sometimes  imbedded  in  snoo)^. 

Foml  iu  tbe  glacial  deposits  of  Scotland,  Uddcmla,  aud  Cnuada;  in  the 
nURUDsUlerous  aud  Red  Crug  of  Kiiglaiid ;  Uus.  LjeU,  Sowcrbj,  S.  Wood,  ic, 

GeneralJppearanee. — Shell  conical,  aomewhat  convex  ;  white,  some- 
times  tinted  yellowish,  from  the  thin  inresting  tnembrHne  ;  the  pro- 
duced tips  of  the  ter^a  are  purple:  the  parietcB  of  each  compartment  have 
from  two  to  four  strong,  prominent,  sharp,  straight  lozigitudinal  ribs ; 
these  are  sometimes  irregular,  and  rarely,  as  will  presently  be  described, 
tbey  are  absent.  The  radii  are  smooth  and  of  considerable  breadth  ; 
their  summita  are  nearly  parallel  to  the  basis  or  ouly  sliglitly  oblique  ; 
hence  the  orifice  is  entire  ;  it  is  rather  small  and  ovate,  heinE  broad  at 
the  rostrat  end,  and  very  sharp  and  narrow  at  tlie  cnrinal  end. 

DimeKtiom. — The  largest  specimens  which  I  hove  seen  from  Great 
Britain  or  Irelnnd,  have  been  T.'i  of  an  inch  in  Imsal  diameter:  in 
Mr.  Cuming's  collection,  however,  there  was  one  much  depressed  spe- 
cimen from  the  Shetland  Islands,  21  in  banal  diameter:  a  regularly 
conical  rpecimen  from  the  coast  of  .Vlassacbnssetta  attained  a  nearly 
«qual  diameter ;  out  of  the  glacial  deposits  in  the  Inle  of  Bute,  Scot- 
land, several  specimens  had  this  same  diameter,  namely,  two  inches, 
itad  were  even  more  steeply  conical,  being  I  'Hfi  in  height ;  some  glacial 
apecimens  from  Uddevalla  and  Canada,  iu  Sir  C.  Lyell's  collection,  were 
1  '7  in  basal  diameter.  Hence,  it  appears,  as  we  shall  presently  see  ia 
likewise  tbe  case  with  B.  crenatus  aa6  Hameri,  that  northern  specimens, 
and  those  from  the  United  States  and  from  the  glacial  deposiU,  often 
exceed  in  dimensions  those  from  Gnsl  Britain  or  Ireland. 

Senium .'  the  lines  or  ridges  of  growth  are  broad  and  prominent ; 
they  are  divided  into  sqimre  heads  by  fine  strife,  radiating  from  tbe 
apex:  and  hence  the  valve  is  longitudinally  striated.  Internally,  the 
articular  ridge  is  extremely  little  prominent;  the  adductor  ridge,  or 
what  must  be  called  such,  runs  straight  down  under  the  articular  ridge, 
making  a  deep  longitudinal  pit  for  the  lateral  depressor  muscle. 
Terffuat :  the  apex  is  a  httle  produced,  and  coloured  purple,  as  well  as 
the  upper  internal  surface  of  the  valve ;  there  is  no  longitudinal  furrow, 
only  a  very  slight  depression  :  the  spur  is  placed  close  to  the  basi-scutal 
ansle;  it  is  rather  long,  and  measured  across  the  upper  part,  is  half  as 
wide  u  the  valve  :  its  lower  end  is  truncated  and  rounded ;  the  basal 
margiD  slopes  towards  it.  Internally,  a  very  small  portion  of  the 
acutal  margin  is  inflected  ;  tbe  articular  furrow  is  shallow  and  broad  : 
the  creats  for  the  depressores  are  feeble.  In  young  specimens  the  spur 
ia  blnntly  pointed. 

The  Parietet  (4  e)  have  large  square  parietal  tubes  :  in  the  upper  part 
these  are  filled  up  solidly  without  transverse  septa:  the  longitudinal 
septa  are  finely  denticulated  at  their  bases,  and  the  denticuli  extend 
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unusunlly  close  (o  the  outer  tanuDB.  In  very  young  spedmenB  the 
inner  Inniina  of  the  pnrieteH  i»  ribbed,  in  lines  corregponding  with  th« 
lougitudinal  septa,  as  is  the  case  with  most  speciea  of  the  genua ;  bnt 
in  medium  and  large-sized  Bpecimens,  there  are  between  the  ribs,  thns 
produced,  from  one  to  four  smaller  ribs,  which  do  not  correspond  with 
any  longitudinnl  septa  ;  they  are  finely  denticulated  at  their  baaea,  and 
may  be  considered  as  the  representatives  of  longitndiQal  septa  which 
have  not  been  developed  and  reached  the  outer  lamina.  I  nave  aeen 
no  other  instance  of  this  structure,  namely,  the  preaence  of  a  greater 
number  of  riba,  on  tlie  inner  lamina  of  the  walls,  than  there  arc  longi- 
tudinal Bepta.  The  radii  have  their  summits  generally  parallel  to  the 
surface  of  attachment,  as  is  usual  in  the  first  section  of  the  genns,  bnt 
sometimes  they  are  slightly  oblique  :  the  septa  sometimes  rudely  branch 
a  little,  but  they  exhibit  scarcely  a  trace  of  denticuli :  the  interspaces 
are  filled  up  quite  solidly.  The  ala  have  their  summits  very  obhque; 
their  siituraL  edges  are  finely  crenated. 

Batia,  rather  thin,  translucent,  not  permeated  by  pores ;  obscnrely 
furrowed  in  lines  radiating  from  the  centre:  the  circainference  is 
tnarlced  in  a  peculiar  manner  by  the  longitudinal  septa,  and  by  the 
tips  of  those  intermediate,  denticulated  ribs,  which  occur  on  the  ioner 
liunina  of  the  purietes. 

Mouth  :  labrum  with  six  teeth  :  mandibles  with  the  fourth  and  fifth 
teeth  sniHll  and  rudimentary ;  maxilln,  with  a  small  notch  under  the 
upper  pair  of  spiues ;  in  the  lower  part  there  is  a  single  large  spine. 
Cirri,  daric  brownish  purple,  making  a  singular  contrast  with  the  white 
operculuu)  and  shell;  first  pair,  with  one  ramus,  having  twenty-six 
segraentti,  and  about  twice  ns  long  aa  the  shorter  ramni,  having  twelve 
or  thirteen  segments,  with  their  front  surfaces  protuberant.  In  the 
second  pair  the  segments  are  but  little  protuberant :  third  pair  about 
one  third  longer  than  the  second  pnir :  sixth  pair,  elongated,  having  in 
the  same  individual  forty-six  segments ;  these  segments  have  shield- 
shapcfl  fronts,  benring  fiv^  pnirs  nf  spiiica,  nilli  Bome  minute  ini 
diatf  bristles.     There  ia  the  usual  point  at  the  dorsnl  base  of  the 
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apedmens  on  crastaceans,  on  rocks,  and  even  on  the  roots  of  the  larger 
aMa-weeds.  This  species  is  very  common  in  the  glacial  deposits  of 
TlddeTalla,  of  Skien  in  Norway,  and  of  Canada,  and  is  associated  with 
the  same  species  as  in  the  living  state :  I  have  seen,  also,  specimens  from 
the  same  formation  in  the  Island  of  Bute,  Scotland.  I  have  seen 
numerous  specimens  from  the  mammaliferous  crag,  and  a  few  from 
the  Bed  Cn^  of  EogUind.  I  owe  to  the  kindness  of  Mr.  J.  de  C. 
Sowerby  an  inspection  of  the  original  specimens  of  the  B,  tesselatua  of 
the  Mineral  Conchology,  which  is  certainly  the  present  species. 

AjfiniHes, — This  species  is  very  distinct  from  every  other ;  it  comes 
nearest,  as  shown  in  all  the  characters  derived  from  its  opercular  valves, 
to  B.  nubUus,  and  in  this  latter  species  we  have  seen  the  basis  plainly 
tending  to  lose  its  pores  and  thus  become  solid.  B,  porcatus  is  perhaps 
allied  in  some  degree  to  B.  triffonus,  and  slightly  to  B.  crenatus.  The 
rather  broad  radii,  with  their  summits  hardly  oblique,  give  this  species 
a  very  different  aspect  from  those  species  of  the  genus  amongst  which 
it  most  be  placed. 

Varieties :  a  conical  specimen,  sent  to  me  from  the  coast  of  Massa- 
chussetts,  is  remarkable  from  the  radii  not  having  been  at  all  developed, 
being  represented  by  mere  fissures.  I  have  seen  a  few  specimens  of 
var.  (a),  (one  collected  by  Sir  E.  Parry  in  the  arctic  sens)  which  had  a 
remarkably  different  aspect  from  the  common  forms,  but  which,  after 
a  careful  examination  of  the  opercular  valves  and  of  the  animal's  body,  I 
feel  convinced  are  not  specifically  distinct :  they  are  characterised  by  the 
walls  being  smooth  and  absolutely  destitute  of  the  external  longitudinal 
ribs ;  by  the  shell  being  more  cylindrical,  with  broader  radii,  and  with 
the  orifice  larger  and  more  rhomboidal ;  the  walls  and  radii  are  much 
thinner,  and  the  internal  lamina  is  less  plainly  ribbed :  the  beak  of  the 
tergum  is  not  purple.  As  most  of  these  specimens  had  grown  in  a 
group  crowded  together,  the  difference  of  shape,  and  perhaps  tbe  thin- 
ness of  the  walls,  is  thus  explained.  In  a  specimen  from  Davis's  Straits, 
in  Mr.  A.  Hancock's  collection,  most  of  the  above  characters  are  in  an 
intermediate  condition  ;  there  are  only  a  few  external  longitudinal  ribs 
on  the  parietes;  and  the  terga  have  not  purple  apices.  In  Mr.  Cuming's 
collection  there  are  some  fine,  brilliantly  white  specimens  (without 
opercula)  from  the  coast  of  China ;  these  have  thin  walls  and  radii, 
and  the  walls  are  not  longitudinally  ribbed,  but  they  are  not  smooth : 
the  orifice  is  not  large,  nor  the  shape  of  the  whole  shell  cylindrical. 
It  is  just  possible  that  these  latter  specimens  may  be  a  distinct  and 
representative  species,  but  I  do  not  think  so. 


26.  Balanus  patkllaris.     PI.  0,  fig.  5  a — 5  c. 

Lepas    PiTELLAKis,   (Guieiiu),      Sjjeiif/lcr.      Sriiriftcn     der    Berlin. 

Gcsellschaff,  &c.  b.  i  (1780),  Tab. 
5;  Chemnitz,  Ncucs  Sjst.  Couch., 
Tab.  98,  fig.  839. 

Shell  depressed;  hroxcn^  generally  with  obscure  longitudincd 


violet  gtripea  •■  radii  [in  JuU-grown  ^ectmens)  with  iAeir 
gummits  rounded  and  surfaces  finelt/  ribbed  parallel  to  tJte 
basis :  basis  sometimes  permeated  liy  imperfect  pores,  Scutwu 
internally  with  an  adductor  ridge. 

ffffi.— Bengal,  on  wood,  Mils,  Bril. ;  on  a  shell,  MuB.  Stntcliburj ;  PhQippbe 
Arcliipelaafl  (joune  snccimcu),  Mus.  Cuming.    According  lo  ^>nigler,  oa  Um 

Coroinandcl  and  UalaW  cosaU. 

General  Appearance. — Shell  depressed,  Bometimes  rauch  deprexsed  : 
oriBce  elongated,  rliomboidal,  but  little  (oothed;  surface  smooth,  but  in 
old  specimens  sometimes  with  tlie  walls  slightly  folded  loDsitudinally. 
The  radii  sre  rather  nflrrow,  with  their  summits  obliqne;  in  old  specimenB 
their  summits  are  rounded,  and  theirwhole  surface  finely  ribbed  paraUel 
to  the  basis.  Colour,  in  old  specimens  dirty  brown,  tinged  with  nolet, 
sometimes  in  longitiidiiial  bands,  nnd  with  whiter  irregular  marks  in  tbe 
upper  psrts  owing  to  disintegration:  in  young  specimens  (he  walla  an 
regularly  banded  longitudinally,  with  violet-brown  and  dirty  white ;  tbe 
radii  being  generally  of  a  paler  dirty  red  or  violet,  fiaaal  diameter  of 
largest  specimen  '9  of  an  inch. 

Scuta,  externally  rather  smooth  ;  internally,  articular  ridge  promi- 
nent, reflected,  with  the  lower  edge  hollowed  out  so  M  to  be  sjigbtly 
hook-formed:  adductor  ridge  small;  there  is  a  slight  pit  for  the 
lateral  depressor.  Terffum,  with  tbe  spur  bluntly  pointed,  placed  at 
about  its  own  width  fi-om  the  basi-scutal  tingle;  there  is  no  longi- 
tudiiial  furrow,  only  n  slight  depression  ;  carinal  margin  arched  and 
protuberant:  internally,  articular  ridge  extremely  prominent,  ninning 
down  in  the  direction  of  the  middle  of  the  spur  :  crests  for  die  tergu 
depresaores  well  developed, 

Parietei,  with  the  pores  rather  lai^ :  the  internal  lamina  is  Terr 
stron^sly  ribbed,  tl.e  rib-  bfing  but  Bliglitly  denticulated  al  tlieir  bases: 

_■  parietal  pnrcs  do   not   appear  to  be  i;roBsed   by  traiisterse  Kepia; 
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Anmofs  body  unknown. 
^  Afimties, — In  the  baais  being  sometimes  permeated  towards  the 
circumference  by  pores,  and  by  the  colouring  (the  other  species  in  this 
and  the  next  section  being  dirty  white),  B,  pateUaris  has  almost  as 
strong  a  daim  to  be  ranked  in  the  last  as  in  the  present  section :  in 
the  rounded  aummits  of  the  radii,  and  iu  the  state  of  the  basis,  it, 
perhaps,  shows  more  affinity  to  B,  improvisus  than  to  any  other 
species ;  it  is,  however,  almost  equally  alUed  to  B.  glandula. 


27.  Balanus  crenatus.     PI.  6,  fig.  Qa — 6y. 

B.  CRSKATUS.    Emguiere,    Encjclop.  Method,  (des  Vers)  1789. 
Lepas  70LIAC£a,  var.  a.  Spengler.    Skriftcr  af  Naturhist.  Selskabet, 

b.  i,  1790. 

—      BOREAUS.    Donovan.    British  Shells,  PL  160  (1802-1804). 

B.  BXJ008U8.    Fulieney  (?)    Catalogue  of  Shells  of  Dorsetshire,  1799. 

—  Moniagu  (?)    Test.  Brit.  1803. 

—  Gould  (!)    Report  on  Invertebrata  of  Massachussetts 

(1841),  fig.  10. 
B.  OLACIAUS  (?)    /.  E.  Gray.    Suppl.  Parrj's  Voyage,  1819. 
B.  BLONGATUS  (!),  CLAVATU8  (!),  Audorum  variorum. 

Shell  white :  radii  mth  their  oblique  sumrnits  rough  and 
straight.  Scutum  without  an  adductor  ridge :  tergum  tcith 
the  spur  rounded. 

Hah. — Great  Britain,  Scandinavia,  Arctic  R^^gions  as  far  as  Lancaster  Sound, 
in  74°  48' N.  (Mr  Sutherland);  Behring's  Straits  (Captain  KcUett);  United 
States;  Mediterranean;  West  Indies,  (Mus.  Brit.);  Cape  of  Good  liope,  (Mus. 
Krauss).  Generally  attached  to  shells  and  Crustacea  in  deep  water ;  sunietitncs 
to  ships'  bottoms.    Very  common. 

Foml  iu  glacial  deposits  of  Scandinavia  and  Canada,  Mus.  Lyell ;  in  the 
mammaliferous,  and  Bed,  and  Coralline  Crags,  Mus.  S.  Wood,  J.  de  C.  Sowcrby, 
Bowerbauk ;  Miocene  formation,  Germany,  Mus.  Krantz. 

I  find,  in  most  collections,  this  species  confounded  with 
B.  bcdanoides ;  I  have  even  seen  the  two  species,  i)laced  by 
Leach,  on  the  same  tablet  in  the  British  Museum :  ]i.  ha- 
lanoides  Ls,  moreover,  generally  confounded  with  Chtha- 
malus  stdlatus;  nor  has  anyone  hitherto  separated  the  pre- 
sent species  from  B.  improvims.  On  the  other  hand,  triflhig 
varieties,  both  of  B.  balanoidea  and  B.  crenatus,  have  com- 
iiu)Dly  been  considered  as  specifically  distinct.     From  these 
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facts  it  will  be  seen  in  what  confusion  our  commonest  British 
specie!)  of  Balanus  have  been  left.  After  due  deliberation, 
I  have  httle  doubt  that  this  is  the  B.  crenatua  of  Bnigui«e, 
and  probably  the  B.  m^ostta  of  Montagu,  but  this  latter 
author  oiiiits  all  reference  to  the  really  important  diagnostic 
characters  between  this  species  and  B.  balanoides.  The 
B.  crenatus  is  certainly  the  B.  ragosus  of  Dr.  Aug.  Gould. 
In  various  collections,  I  find  specimens  of  B,  erenatta, 
when  coming  from  the  arctic  regions,  called  B.  glacialia, 
arcticus,  and  borealis ;  though  I  have  not  met  with  an 
authentic  specimen  of  the  B.  gladalts  of  Gray  ('Supp. 
Parry's  Voyage,'  1819,  p.  ccxlvi),  I  have  little  doubt  that 
it  would  prove  to  be  the  present  species. 

General  Appearance. — White,  usually  of  ft  dirty  ^nt,  from  the  yel- 
lowiBh  or  brownish  persistent  epidermis  :  conickl,  genenlly  (fig.  6a) 
with  the  parietes  rugged  and  irregularly  folded  longitadiDmlly;  but  aome- 
tiraea  much  depressed  and  extremely  smooth  (66)  ;  often  cylindrical  and 
veryru^ed;  occa8ionallyclub-shaped(6e),  the  upper  part  being  much 
wider  Ihaa  the  lower :  specimens  in  this  latter  coDdition  aometimea 
have  extremely  nsrrow  psrietes,  like  mere  ribs,  and  wide  radii. 
The  orifice  in  the  cyhndncal  varieties  is  often  most  deeply  toothed. 
The  radii  are  generally  narrow,  and  have  jagged  oblique  aummita ;  but 
not  infrequently  they  are  so  narrow  as  to  form  mere  linear  border*  to 
the  compartments.  The  orifice  ia  rhomboidal,  passing  into  OTal, 
either  yery  deeply  or  very  slightly  toothed. 

Dimennom. — The  largest  British  specimen  which  I  have  seen  wia 
only  '55  of  au  inch  in  basal  diameter :  specimens  from  Greenland  and 
the  northern  United  States  frequently  attain  a  diameter  of  thrce- 
i   of  nil   inch,  and   I   have   seen  one  single  somewhat  Jiatortcd 
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muscle  is  smsU*  but  yariable.  The  terga  are  rather  small :  the  spur  is 
shorty  and  placed  at  rather  less  than  its  own  width  from  the  basi- 
acutal  angle;  the  basal  margin  slopes  a  little  towards  the  spur,  of 
irhich  the  lower  end  is  rounded  or  bluntly  pointed  in  a  variable  degree. 
There  is  no  longitudinal  furrow,  hardly  even  a  depression.  Intenially, 
the  articular  ridge  is  very  prominent  in  the  upper  part ;  the  crests  for 
the  tergal  depressores  are  well  developed,  but  variable. 

Compartments, — ^The  internal  carinal  margin  of  each  compartment, 
ftom  the  sheath  to  the  basis,  generally,  but  not  invariably,  projects  a 
little  inwards  beyond  the  general  internal  surface  of  the  shell,  in  a 
manner  not  common  with  the  other  species  of  the  genus :  the  basal 
edge  of  this  projecting  margin  rests  on  the  calcareous  basis,  and  is  ere- 
Dated  like  the  basal  edges  of  the  longitudinal  parietal  septa.  The 
whole  internal  surface  of  tlie  shell  is  ribbed,  but  the  ribs  are  not  very 
prominent.  The  parietal  tubes  are  large,  and  are  crossed  in  the  upper 
part,  and  often  low  down,  by  transverse  thin  septa :  the  longitudinal 
parietal  septa  are  only  slightly  denticulated  at  their  bases ;  occasionally 
they  divide  at  the  basis  close  to  the  outer  lamina  of  the  parietes, 
making  some  short  outer  subordinate  pores.  In  the  circular  furrow 
beneath  the  lower  edge  of  the  sheath,  there  are  sometimes  little  ridges, 
dividing  it  into  small  cells :  sometimes,  however,  this  furrow  is  filled 
op  by  irregular  knobs  of  calcareous  matter.  The  radii  are  always 
rather  narrow,  and  often  they  form  mere  linear  ribbons  of  nearly  uni- 
form width  along  the  edges  of  the  compartments.  Their  summits  or 
edges  are  always  more  or  less  irregular  and  jagged :  they  form  an 
angle  with  the  horizon  of  generally  above  40^.  Their  septa  are  fine, 
and  barely  or  not  at  all  denticulated.  The  alee  have  oblique  summits: 
their  suteral  edges  are  rather  thick  and  distinctly  crenated.  Basis 
flat,  calcareous,  very  thin,  with  the  surface  slightly  marked  by  ra- 
diating furrows,  which  furrows  answer  to  the  radiating  pores  that  occur 
in  the  bases  of  most  species.  In  a  club-shaped  arctic  specimen,  one 
inch  and  a  half  in  length,  the  summit  being  half  an  inch  and  the  base 
only  one  fifth  of  an  inch  in  diameter,  the  basis  was  still  calcareous, 
thick,  and  not  permeated  by  pores. 

Mouth:  labrum  with  six  teeth:  mandibles  with  the  fourth  tooth 
minute  or  rudimentary,  and  the  fifth  generally  confluent  with  the  infe- 
rior angle.  Maxillse  with  generally,  but  not  invariably,  a  small  notch 
under  the  upper  pair  of  great  spines.  Cirri,  first  pair  with  the  rami 
▼ery  unequal  in  length,  one  ramus  being  nearly  twice  the  length  of  the 
other;  in  a  large  specimen  having  a  cylindrical  shell  the  proportional 
numbers  of  the  segments  in  the  two  rami  of  the  first  cirrus  were  ten  to 
twenty-three ;  in  a  small  conical  specimen  the  numbers  were  only  eight 
to  thirteen.  The  second  cirrus  has  only  two  or  three  more  segments  than 
the  shorter  ramus  of  the  first  pair:  the  third  cirrus  has  one  or  two  more 
segments  than  the  second  ;  but  it  is  nevertheless  decidedly  longer  than 
the  second.  On  the  dorsal  surfaces  of  both  segments  of  the  pedicel  of 
the  third  cirrus,  there  is  a  tuft  of  fine  spines.  The  segments  of  these 
three  pairs  of  cirri  are  not  much  protuberant  in  front.  The  segments 
of  the  posterior  cirri  have,  each,  four,  or  five,  or  six  pairs  of  spines. 
Penis,  with  a  straight,  sharp,  short  point  on  the  dorsal  basis. 
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Range,  kabitt,  l^c. — I  have  received  speciuienB  from  hII  puta  of  dte 
cnut  of  Grent  Britain  and  Ireland,  generally  attached  to  criulaceft  and 
tnolluica,  and  never  hitherto  frum  rocka  oncovered  by  the  tide.  Thia 
apecies  is  aleo  attached  to  floating  timber,  aticka,  fnci,  and  occuional]; 
to  pebbles  at  the  hotlom  of  the  aea.  Mr.  ThompBon  haa  aent  me  ape- 
cimens  from  twenty-tiTc  fathoma  depth  in  Belfast  Bay:  olhera  on  a 
Pinna  from  about  fifty  fathoms  on  tlie  coast  of  Antrim ;  others  from 
between  three  and  six  fathoms  attached  to  Larainaria  digitata;  there 
ia  a  specinieD  in  Ttlr.  Jefirevs'  collectiou  marked  fbrty-Sve  fBthoms.  It 
ia  often  aeeuinaled,  both  on  the  coasta  of  America  and  BritaiD,  with  B. 
porealtu,  and  lUoiigh  ttiese  8|iecieB  are  so  distinct,  yet  when  both  hate 
their  surfaces  similarly  affected  liy  being  attached,  aa  ia  oftMi  the  cas^ 
to  large  Pectene,  it  ia  not  at  first  easy,  by  external  characters,  to  dia- 
tiogiuBh  them,  except  by  close  iuapection  of  the  terga,  which  in  B. 
porealui  are '  beaked  atid  purple.  Tlie  B.  erenalui  ia  eometimn 
aieociated  in  deep  water  with  B.  Hameri.  At  Ramsgate,  in  Kent,  I 
aaw  a  rudder  of  a  ship,  in  whirfi  the  two  or  three  upper  feet  were 
thickly  coated  vitb  B,  balanoidei,  and.  the  two  or  three  lower  feet 
with  B.  crenata*  and  improeUut  mingled,  together  with  a  few  of  B.  &•- 
lanoidei :  occB»ioiiDlly  Teasels  are  thickly  iucrusted  wilh  thia  apeciea, 
but  I  have  never  seen  an  inBtance  of  ita  concurrence  with  B.  tintiimab*- 
lata  Hnd  amphifrile — the  commonest  species  on  sbipa  coming  from  the 
south.  I  have  seen  Bpceimctis  from  Greenland,  Baffin'a  Bay,  the  coast 
of  Labrador,  and  other  apecimens  marked  simply,  "Arctic  regiona," 
and,  again,  others  from  the  shores  of  Maine  and  Masanchuaaetts. 
The  arctic  specimens,  and  those  from  the  northern  United  Statea,  are 
larger  thati  the  British.  1  have  seen  one  single  minute  apecimen  on  a 
Crab,  marked  as  having  come  from  the  Mediterranean.  In  the  Britiah 
Museum,  amongst  some  specimens  oi  B.  ebumeut,  ticketed  as  having 
been  sent  from  Jamaica,  there  was  a  amall  group  of  specimens,  differing 
in  no  one  esscniini  respect  from  the  common  Tarieties  of  B.  erenatut : 
at  first  I  concluded  that  this  vaa  an  erroneous  habitat,  and  that  the 
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fWiin  Gftiiada.  There  are  well-characterised  speciinens  in  the  mamma- 
liferous  Crag,  at  Bramerton  and  near  Norwich,  in  Sir  C.  LyelKs  col- 
lectioD,  and  from  Sutton  and  other  places  in  the  Red  Crag  of  the 
raatem  shores  of  England :  these  specimens  are  decidedly  not  only 
imaUer  than  the  glacial,  hut  than  the  recent  English  specimens ;  for 
the  largest  Crag  specimens  which  I  have  seen  had  a  hasal  diameter  of 
only  '35  of  an  inch.  The  specimens  which  1  have  seen  from  the  Coral- 
line Cng,  and  some  others  sent  me  hy  Krantz  from  the  miocence  for- 
mation of  Flonheim  hei  Ahzei,  in  Germany,  had  not  their  opercular 
Talvety  yet  I  cannot  doubt,  considering  how  few  species  there  are  in  the 
present  section  of  the  genus,  that  I  have  rightly  identified  them. 

DU^npM.-^Vnder  the  head  of  B.  balanoides  I  shall  make  a  few  re- 
niarki  on  tUe  diagnosis  between  that  and  the  present  species;  as  B.  im- 
^nvuui'  b  found  on  the  British  shores,  sometimes  mingled  with  B, 
treMatui,  I  may  observe  that,  externally,  the  only  difference  consists  in 
Hi^  edges  of  the  radii  in  B,improvisus  being  much  smoother  and 
rounded,  and  in  the  whole  shell  being  less  rugged.  Internally,  in  B, 
mpromnt$  the  porose  basis,  the  presence  of  an  adductor  ridge  on  the 
ander  side  of  the  scutum,  the  graduated  teeth  on  each  side  of  the  central 
notch  in  the  labrum,  and  the  little  inequality  in  length  of  the  rami  of 
the  first  pair  of  cirri,  are  clearly  and  amply  diagnostic. 


28.    BaLANUS  GLANDULA.       PI.  7,  fig.  1  fl,    lb. 

Shell  white ;  parietes  with  the  internal  lamina  generally 
strongly  ribbed  longitudinally ^  with  the  pores  imperfect 
and  9inall,  sometimes  in  part  absent ;  radii  narrow^  with 
their  summits  rounded.  Scutum  with  an  adductor  ridge ; 
tergum  with  the  spur  truncated  aiid  rounded. 

Halntai. — Califoniia,  Mus.  Cumins,  Aug.  Gould ;  attached  to  shells  and 
vood,  together  with  B.  nubilus.  Soulncrn  racific  ocean,  attached  to  Follicipes 
pofymerus,  Mus.  Brit. 

General  Appearance. — Shell  steeply  conical,  or  cylindrical  and 
elongated ;  dirty  white ;  walls  rugged,  longitudinally  folded ;  radii 
narrow,  with  their  summits  very  oblique  and  rounded ;  orifice  toothed. 
RiMd  diameter  of  largest  specimen  half  an  inch. 

Scutum,  resembling  externally  that  of  B.  crenatus ;  rather  broad, 
nirface  smooth ;  articular  ridge  very  prominent,  and  articular  furrow 
very  wide  ;  hence,  when  the  summits  of  the  opercular  valves  are  worn 
down,  the  two  scuta  together  form  a  square  projection  indenting  the 
two  terga,  as  in  B.  balanoides.  Interualiy,  there  is  a  small  adductor 
ridge,  on  the  lower  side  of  which  there  is  a  pit,  as  if  for  a  muscle.  The 
depression  for  the  lateral  depressor  muscle  is  small,  but  variable. 
Tergum  without  any  longitudinal  furrow,  and  hardly  a  depression  :  spur 
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broad,  with  ita  lower  enil  tranuted  nud  rounded ;  intertiKlly,  Krticnlu 
ridge  very  promiDent ;  crests  for  the  depreisores  well  developed. 

Compartmenli  .-—The  internal  surface  of  the  parietes  is  smooth  in 
the  upper  part  heneath  the  sheath,  hut  generally  very  strongly  ribbed 
in  the  lower  part,  the  ribs  being  plainly  denticulated  at  their  base*  ;  in 
other  specimens,  the  ribs  are  very  email,  and  even  in  parta  quite 
obsolete.  The  parietal  pore«  are  short  and  imperfect,  sometimea  reduced 
to  an  extremely  minute  siie,  to  be  detected  only  when  the  walla  Are 
broken  across  near  the  basal  edge,  and  most  carefully  examined ;  occa- 
aionslly  not  even  a  trace  of  a  pore  exiata.  Hence  in  thii  respect 
thi«  species  ofTers  a  dngulsr  CRse  of  variation.  The  radii  are  narrow, 
and  of  nearly  the  same  width  from  top  to  bottom ;  their  very  oblique 
anmmits,  when  well  preserved,  are  smooth  and  rounded ;  their  sutond 
edges  are  ribbed  or  crensted  with  extremely  fine,  smooth  septa ;  the 
recipient  furrow  is  plainly  marked  by  these  septa.  The  antural  edges 
of  the  alee  are  crenated  ;  their  summits  are  leaa  oblique  than  those  of 
the  radii. 

Basil,  thin,  finely  furrowed  in  line*  radiating  &om  the  centre; 
margin  sometimes  deeply  sinuous. 

Mouth:  labmm  with  the  central  notch  rather  widely  open,  with  four 
teeth  on  each  side  of  it :  palpi  with  very  short  spines  along  their  inner 
mar^ns:  mandibles  with  the  fourth  andfifth  teeth  forming  mere  knoba: 
maxillK  small,  with  a  mere  trace  of  a  notch  uuder  the  two  great  upper 
spines.  Ctrri ,-  first  pair  with  the  rami  unequal  by  three  or  four  aeg- 
ments,  the  longer  ramus  being  only  one  quarter  of  its  own  length 
longer  than  the  other  ramus.  Second  pair  short,  with  the  segments 
(and  those  of  the  shorter  ramus  of  first  pair)  somewhat  protuberant. 
Third  pair  with  the  rami  one  third  longer  than  those  of  the  second 
pair.  Sixth  pair  with  the  upper  segmeate  elongated,  and  bearing  aix 
or  seven  pairs  of  spines. 

Jffinitiet. — This  species  in  genersl  appearance  closely  approaches 
B.  crenalne  nnd  lalaiioiJes,  and  it  is  related  to  tliem  in  many  essentinl 
parts.  e«cli  as  in  the  onercular  valvea.     It  agrees  vitb  B.  balan 
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Section  e. 
Basis  membranous. 


29.  Balanus  balanoides.    PL  7,  fig.  2  a — 2  d. 

Lepab  balanoides.    Zf/M.  Fauna  Suecica,  1746,  ct  Syst.  Natune, 

1767. 

—  —  0,  Frabicius.  Fauna  Groen.,  p.  424,  1780. 

—  —  ET  CLAVATU8.    Montoffu  {\),    Tcst.  Brit.,  1803. 
Balaxus  vulgaris  (?)    Da  Costa,     Hist.    Nat.  Testacea,  PI.  17, 

fig.  7,  1778. 
—      OTULABis  ET  EL0NGATU8.    Aug.  Oould  (!).  Report,  Inverte- 

brata  of  Massachussctts,  figs. 
7  and  8,  (1841). 

—        PUWCTATUS,    CTLINDRICUS,    ELONGATUS,     FISTULOSUS    CLA- 

VATTS.  Auctorum  variorum.  Sed  non  B.  punctatus, 
Brugutere,  Encyclop.  Method.,  et  non  B.  punctatus, 
Montagu^  Test.  Brit. 

Parietes  either  solids  or  cancellated^  or  rarely  formed  by 
a  single  row  of  pores.  Tergum,  with  the  spur  bluntly  or 
sharply  poin  ted. 

Var.  (a)  with  the  parietes  permeated  by  tubes ;  spur  of  tergum 
sharply  pointed ;  segments  in  the  posterior  pairs  of  cirri,  bearing  from 
eight  to  ten  pairs  of  spines. 

Habitai. — Great  Britain,  France,  Norway,  Shetland  Islands ;  Greenland,  ac- 
cording to  O.  Fabricius;  North  America,  in  lat.  66®  34'  N. ;  Labrador;  Nova 
Sootia ;  Massachussctts,  Delaware.  Extremely  common,  attached  to  rocks, 
shells,  and  wood,  within  the  tidal  limits. 

I  have  no  doubt  that  the  present  species  is  the  Lepas 
balanoides  of  Linnaeus;  though  O.  Fabricius  is  the  only 
author  who  gives,  in  his  "  Fauna  Groenlandica,"  a  sufficient 
description  for  the  species  to  be  recognised  with  certainty. 
I  believe  this  also  is  the  B.  balanoides  of  Bruguiere,  though 
he  is  in  error,  as  far  as  my  experience  goes,  in  stating  that 
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the  basis  is  ever  calcareous.  I  have  little  doubt,  also,  that 
this  is  the  B.  vulgaris  of  Da  Costa.  The  B.  balanoides,  in 
its  corroded  and  therefore  punctured  Btate>  is  certainly  the 
B.  punclatus  of  most  British  collections  ;  but  I  do  not  be- 
lieve it  is  the  B.  pancfatua  of  Montagu,  which  I  have 
scarcely  any  doubt  is  the  Chthamalus  siellatua,  so  often 
found  in  the  southern  shores  of  England,  and  even  in  some 
of  the  best  arranged  collections,  mingled  with  our  present 
species. 

General  Appearance. — ^The  shell,  in  middle-iised  and  old  apeciiiieiu, 
ia  almost  ioTariablf  folded  loDgitudinally  and  irregularly ;  it  is  either 
dirty  white  or  very  often  pale  brown,  and  punctured  from  the  onter 
lamina  having  been  corroded,  to  which  action  it  is  extremely  aubject. 
In  very  vouDg  ipecimenH,  the  surface  ii  uanallyqaite  white  andBmootli. 
The  Bbell  U  sometimee  much  depresaed  ;  generally  conical,  bnt  when 
crowded  together,  cylindrictil  or  cliib-Bhaped,  one  specimen  being  CTen 
more  than  five-and-a-half  times  as  long  as  wide.  In  Mr.  Jeffreys'  col- 
lection there  is  a  specimen  25  of  an  inch  long,  '45  in  diameter  at  the 
summit,  only  '2  iu  the  middle,  and  rather  more  then  2  near  the  base. 
Another  specimen  was  1  '8  in  length,  its  greatest  diameter  being  -35 
of  an  inch  at  the  summit.  On  Uie  other  hand,  I  have  seen  a  very 
depressed  variety,  with  deeply  folded  walls,  in  Mr.  Thompson's  collec- 
tion from  near  Dublin,  which  was  no  leas  than  four  times  as  wide  aa 
high ;  so  tliat  the  difference  in  proportion  of  height  end  greatest  width, 
in  the  two  extreme  specimens,  was  nearly  as  10  to  1.  Occasionally, 
firom  some  unknown  cnnse,  isolated  specimens  become  cylindrical.  The 
orifice  of  the  shell,  in  the  much  elongated  specimens,  is  generally 
deeply  toothed.  The  radii  are  always  narrow,  sometimes  extremely 
liMTow,  ftwd  hnve  their  eiimmile  smoMh  and  rouniled. 
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in  the  elongated  varietieti ;  in  these  latter,  there  is  occasionally  a  mo- 
derately deep  longitudinal  forrow :  the  spur  is  often  exactly  the  same 
shape  as  in  B.  crenatw,  but  it  is  apt  to  be  rather  longer  (Pi.  7,  fig.  2  c) 
andf  more  pointed :  in  var.  {a)  it  is  pointed  (fig.  2d)  in  h  very  remark- 
able manner.  Internally,  the  articular  ridge  is  decidedly  more  pro- 
minent than  in  B.  crenatua;  the  crests  for  the  tergal  depressor  muscles 
are  either  well  developed  or  almost  absent.  From  this  description  it  will 
be  seen,  how  singularly  the  opercular  valves  of  the  common  varieties  of 
these  two  species  resemble  each  other.  I  may  mention  that  in  some 
of  the  mach  elongated  specimens,  the  muscles  going  to  the  opercular 
▼alves  partially  lose  their  transverse  striae,  and  become  ligamentous. 

The  Parieies  are  either  quite  solid,  or  more  commonly  are  permeated 
by  minale  pores,  or  by  small  irregular  square  tubes  (PL  7,  fig.  2  6), 
which  only  run  up  each  successive  zone  of  growth,  for  very  short  dis- 
tances, giving  to  the  shell  a  cancellated  structure,  which  from  corrosion  is 
often  externally  visible.  In  the  rather  rare  variety  (a)  the  parietes  are 
permeated  by  regular  tubes,  extending  up  to  the  apices  of  the  compart- 
menta,  but  crossed  by  transverse  septa.  The  longitudinal  septa,  when 
such  can  be  said  to  occur,  in  no  case  are  denticulated  at  their  bases. 
The  internal  surface  of  the  parietes  is  either  quite  smooth  or  is  tra- 
Tersed  (PL  7,  fig.  2  b)  by  very  slight  anastomosing  ridges,  but  never, 
e¥en  in  var.  (a),  by  regular  longitudinal  ribs,  as  in  most  other  species. 
The  carinal  margin  of  each  compartment,  on  the  inside,  projects,  as  in 
B.  erenatua,  inwards,  beyond  the  general  surface  of  the  shell,  and  run- 
ning down,  rests  on  the  basal  membrane.  The  lower  edge  of  the 
sheath  is  rarely  hollow  beneath.  The  walls  are  lined  by  purplish,  or 
pale  brown,  or  sometimes  by  almost  black  cerium ;  numerous  tubuli 
penetrate  the  under  sides  of  the  walls  and  opercular  valves ;  and  it  is 
the  intersection  of  these  tubuli  that  gives  the  punctured  appearance 
to  the  often  corroded  surface  of  the  shell.  The  radii  are  narrow, 
generally  very  narrow ;  they  have  their  upper  and  outer  margins,  as 
seen  externally,  very  oblique,  rounded  and  (when  well  preserved) 
smooth;  their  sutural  edges  are  either  quite  smooth,  or  sometimes 
just  perceptibly  pitted,  like  the  basal  margin  of  the  walls,  or  occa- 
sionally furnished  with  globular  or  arborescent  little  ridges.  The 
ala  are  also  very  oblique,  but  to  a  variable  degree,  sometimes  only 
slightly  oblique :  their  sutural  edges  are  either  smooth  or  obscurely 
crenated.  Basis,  membranous ;  in  some  much  elongated  specimens, 
daring  continued  growth,  the  basal  edges  of  the  compartments  approach 
each  other  so  closely  as  almost  to  touch,  so  that  the  whole  shell  be- 
comes pointed  at  the  bottom ;  but  on  careful  inspection  I  have  never 
failed  to  find,  even  in  the  most  pointed  specimens,  a  minute  basal 
membrane;  in  other  much  elongated  varieties,  in  which  the  shell  has 
apparently  become  too  large  for  the  animal's  body,  the  ba^al  mem- 
brane, instead  of  being  flat,  becomes  drawn  up  deeply  inwards,  so  as  to 
touch  the  surface  of  attachment  only  close  round  the  basal  edges  of 
the  shell. 

Mouth :  labrnm  with  the  teeth  on  each  side  of  the  central  notch 
onnsnally  variable  in  number ;  I  have  seen  specimens  with  only  two 
on  each  side,  with  four  on  each  side,  with  five  on  one  side  and  four  on 
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the  other,  with  fire  on  one  aide  and  none  on  the  other,  and  with  ax  m 
both  aides;  hence  the  total  number  ranges  from  four  to  twelve.  Han- 
dibles,  with  the  fourth  and  fifth  teeth  small,  or  quite  nidimentary. 
MaxillK,  with  scarcely  even  a  trace  of  a  notch  under  the  upper  pair  of 
spines.  Cirri;  first  pair,  with  one  nimas  one  third  or  one  foorth 
longer  than  the  other ;  in  one  Bpecimeu  the  number  of  segment*  were 
nine  and  sixteen  in  the  two  rami :  second  and  third  ctrri  abort,  Tcry 
nearly  equal  in  length,  having  in  the  just-mentioned  specimen  respec- 
tively ten  and  eleven  segments  ;  the  sixth  cirrus  in  this  same  specimen 
bad  twenty-five  segments,  each  segment  being  about  as  long  as  broad,  and 
supporting  six  pairs  of  spines.  In  the  singular  variety  (a)  the  poa- 
terior  cirri  are  more  elongated,  and  each  segment  supports  seven  or 
eight,  and  in  one  case  even  ten  pairs  of  spines  I  the  third  pair  ia  also 
in  this  variety  proportionally  rather  longer.  At  the  base  of  the  third 
pair  there  is  a  tuft  of  fine  spines.  The  penis  has  not,  as  in  £.  erenattu, 
a  point  at  ita  dorsal  basis.    The  brancbiR  are  very  little  plicated. 

Farietiet. 
Of  the  varieties  having  much  elongated,  club-shsped,  hoar-glaaa 
shaped,  and  depressed  shells,  there  is  no  necessity  to  say  anything  in 
particular.  With  respect  to  the  remarkable  variety  (a),  I  at  fint  named 
and  described  it  as  a  distinct  fipecies  ;  I  have  received  two  lots,  both  from 
North  America,  one  heiug  sent  me  by  Professor  Agassis  from  Cape  Cod. 
These  agreed  in  having  the  parietes  permeated  by  regular  tnbea;  id 
having  the  spur  of  the  tergum  most  sharply  pointed ;  in  the  third  pair 
of  cirri  being  proportionally  longer  compared  with  the  second  pair ;  in 
the  sixth  pair  having  more  numerous  segments,  namely,  three  times  aa 
many  as  in  the  third  pair ;  in  the  segments  of  the  posterior  cirri  being  more 
elongated,  and  especially  in  thenumberofpairs  of  spines  on  each  segment 
— amounting  in  one  case  even  to  ten,  a  number  unparalleled  in  other 
cirripedes.  It  may  naturatly  he  asked  why  I  have  not  retained  ao  well 
marked  a  form  as  a  distinct  species  t    In  the  first  place,  I  found  the  m 
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■pecunen  under  var,  (a)  or  under  the  common  form,  80  that  I  was 
compelled  to  give  up  var,  (a)  as  a  species. 

MonstroHS  individuals,  with  the  male  organs  aborted :  Parasite."-' 
Amongst  some  specimens,  chiefly  elongated  ones,  sent  to  me  from 
Tenby,  in  South  Wales,  I  found  no  less  than  seven  individuals  with 
some  of  the  posterior  cirri  distorted,  unequal  on  the  opposite  sides, 
and  in  an  almost  rudimentary  condition,  and  in  each  case  with  the  penis 
tmncatedy  without  any  muscle  entering  the  stamp,  which  was  ab- 
soiuiefy  imperforate:  the  vesiculse  seminales  were  much  shrunk; 
in  one  case  without  any  zoosperms;  in  another  case  with  headless 
soosperma  cohering  in  an  unusual  manner ;  hence  it  is  certain  that 
these  individuals  were  functionally  only  female,  and  could  not  impreg- 
nate their  own  ova ;  yet  in  two  instances  the  ova  had  been  impregnated, 
no  doubt  by  neighbouring  perfect  individuals,  for  they  contained  well- 
dereloped  larvae.  Several  of  these  monstrous  individuals  were  infested 
by  one,  two,  or  three  curious  crustaceans,  which  have  been  described 
by  Mr.  Goodsir,*  as  the  male  of  the  Balanus;  but  these  supposed  males 
are  females,  and  were  distended  with  ova  containing  almost  mature  larvse; 
I  believe  that  they  are  the  females  of  the  unnamed  genus,  belonging  to 
the  family  of  loniens,  described  by  Mr.  Goodsir,  which  live  parasitic 
within  the  sack  (as  I  likewise  found)  of  the  same  individual  Balani. 

Diagnosis. — I  have  seen  several  specimens  of  this  species  and  of  B. 
crenatus,  absolutely  undistinguishable  in  external  appearance.  I  may 
specify  one  of  B.  balanoides,  imbedded  in  an  alcyonidium,  and  one  of 
B.  crenatus,  imbedded  in  a  sponge,  and  therefore  neither  at  all  abraded. 
GFenerally,  the  tips  of  the  scuta  in  B.  crenatus  are  a  little  reflezed, 
whereas  in  B.  balanoides,  when  the  shell  has  been  at  all  disintegrated, 
the  tips  form  a  square  projection  locked  into  the  terga.  Bal.  crenatus 
never  assumes  the  punctured  appearance  so  common  in  B.  balanoides. 
Very  young  specimens  of  the  latter  can  be  distinguished  by  their  dead 
white  colour  and  saioothness.  The  edges  of  the  radii  are  almost  always 
smoother  than  in  B.  crenatus,  and  they  are  never  so  wide  as  is  some- 
times the  case  with  B.  crenatus.  When  a  specimen  is  disarticulated, 
our  present  species  can  at  once  be  distinguished  from  B.  crenatus  (and 
from  B.  improvisus),  by  its  membranous  basis,  and  by  the  solid  or 
cancellated  walls,  which  are  rarely  pcrnfeated  by  regular  tubes  or  pores; 
and  the  walls  when  porose  are  not  internally  ribbed.  I  have  already 
pointed  out  the  few  very  trifling  points,  in  which  the  opercula  of  the 
two  species  di£fer.  The  mouth  and  cirri  ofier  likewise  very  few  difler- 
ences:  in  B.  balanoides  there  are  often  more  teeth  on  the  labrum  than 
in  B.  crenatus;  the  rami  of  the  first  cirri  are  perhaps  here  rather 
less  unequal;  the  second  and  third  pairs  of  cirri  are  certainly  in 
most  cases  more  equal  in  length ;  and  lastly,  the  segments  of  the  sixth 
cirri,  even  in  the  common  varieties,  bear,  in  equal-sized  specimens,  more 
pairs  of  spines  than  in  B.  crenatus.  We  shall  see  that  in  habits,  with 
regard  to  depth,  the  two  species  difier,  B.  balanoides  inhabiting  much 
shallower  water  than  B.  crenatus. 

Range,  Habits,  ^c. — ^This  species  is  extraordinarily  abundant  within 
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the  tidal  limita  round  the  shores  of  Great  Briuin,  and  appaieaUf  of 
the  northern  United  States.  Besides  numerous  specimens  sent  to  me 
from  very  many  English  localities,  the  late  Mr.  W.  Thompaon,  of 
Belfnst,  kindly  placed  in  my  handa  his  very  large  collection;  from  these 
materials  it  appears  that  B.  balanoi'itet  is  the  only  tidal  species  in  the 
northern  parts  of  our  island ;  but  in  the  south  and  soata-west,  it  is 
associated  with  the  Chlhamalu*  iteUatvi  and  Balanvt  perforahu,  I 
doubt  wlietbor  this  species  ever  Urea  below  the  lowest  tides ;  the  cue 
of  a  few  specimena  being  mingled  with  B.  improvittu  and  ereiultu, 
(mentioned  under  the  latter  species,)  at  the  bottom  of  a  rudder  of  a  amall 
Teasel,  about  six  feet  deep,  is  hardly  an  exception,  for  the  water  woald 
there  be  troubled  and  semted  utmost  ns  in  a  breaker;  and  on  thia  rery 
rudder  the  upper  two  or  three  feel  were  coated  exclusively  by  the  B, 
balanoidea.  This  apecica  lives  on  rocks  at  both  the  uppermost  and 
lowest  limit  of  the  tides ;  I  am  informed  by  Mr.  Thompson,  that  he 
hss  seen  specimens  attached  to  a  spot  not  covered  by  water  during 
neap-tides.  As  a  proof  of  its  tenacity  of  life,  Mr.  Thompaou  ioforma 
me  that  he  accidentally  kept  some  specimens  in  a  box,  in  a  warm  sit- 
tiag-room,  and  found  them  olive  seven  days  afterwards.  This  same 
most  accurate  observer  finds,  however,  that  B.  balanoidet  is  very 
susceptible  to  brackish  water ;  he  says,  "  that  having  kept  some  speci- 
mena  alive  for  a  week  in  excellent  health,  the  water  being  changed  once 
in  thirty-aix  hours,  they  were  one  day  killed  instantly  by  some  water, 
though  brought  from  the  same  part  of  the  estnary  as  usual,  having 
been  rendered  brackish  by  much  rain  having  lately  fallen."  I  may 
recnll  the  fact,  ihat  B.  improcitiit  lives  daily  for  hoars  in  absolntcly 
fresh  running  water. 

The  B,  balanoiilea  lives  attached,  often  continuously  coating  many 
square  feet  of  the  surface,  to  rocks,  pelibles,  wooden-piers,  littoral 
shells  and  ulvse.  The  most  northern  point  whence  I  have  received 
specimens,  is  in  lat.  66°  34'  in  North  America,  collected  by  Mr.  Suiher- 
ItihJ  ;  Hiid  tlie  most  soultiern  point  is  Delaware  Bav.  in  the  UuileJ 
State*,  in  lat.  3H°  :   I  do  not  lielieve  that  Ibis 
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the  older  ones  on  the  same  atones,  I  am  of  opinion  that  the  term  of  life 
of  the  species  is  two  years.  Of  the  older  shells,  which  I  examined  and 
found  JiTing  in  the  spring,  nine  tenths  are  now  dead,  the  walls  only 
remaining,  the  opercular  valves  having  heen  washed  away." 

Mr.  Thompson  goes  on  to  say,  that  the  individuals  which 
had,  on  July  S,  a  basal  diameter  of  from  two  and  a  half  to 
three  lines,  had  attained,  by  the  30th  of  September,  a  dia- 
meter of  four  and  a  half  lines,  this  being  here  the  maximum 
«ze  of  the  species. 


30.  -Balanus  caeiosus.     PI.  7,  fig.  3  a — 3  e. 

Lepas  cabiosa.    Pallas,    Nova  Acta  Acad.  Scient.  Fetrop.  torn,  ii 

(1788),p.  240,Tab.  6,  fig.  84. 

Parietes  thicks  formed  by  several  rmoa  of  unequal^zed 
pores.  Terffum  narrow^  with  the  apex  beaked,  and  spur 
sharply  pointed. 

Uab. — Columbia  River,  west  coast  of  North  America,  Mus.  Brit,  and 
Cuming;  Behrinff  Straits  (Capt.  Kellctt);  the  Kurile  Islands,  according  to 
Fkllas.    Attached  to  shells,  ana  to  each  other  in  groups. 

General  Appearance, — Shell  steeply  conical,  with  a  rather  small 
oval  orifice ;  or  cylindrical,  with  a  large  rhomboidal  and  little  toothed 
orifice.  Colour  dirty  white.  Surface  either  simply  rugged,  or  more 
oommoDly  covered  by  numerous,  narrow,  extremely  prominent,  longi- 
tudinal plaits ;  from  the  manner  in  which  these  overlap  each  other,  the 
fthell  almost  appears  as  if  thatched  with  straw.  The  upper  corroded 
part  of  the  shell  usually  exhibits  a  cancellated  and  finely  punctured 
anrface.  The  radii  are  generally  very  narrow,  forming  towards  the 
base  of  the  shell  a  mere  narrow  ribbon  to  each  compartment,  and 
often  hardly  distinguishable ;  but  in  one  specimen  they  were  of  con- 
siderable width :  in  the  former  case,  the  alse  arc  often  widely  exposed. 
Th^  largest  specimen  which  1  have  &een  was  1*5  of  an  inch  in  basal 
diameter,  but  Pallas  gives  2*2  as  the  measurement  of  a  specimen  from 
the  Kurile  Islands. 

The  opercular  valves  are  united  to  each  other  and  to  the  shell  by 
uniisoally  strong  membrane ;  and  the  upper  parts  of  both  valves,  in  all 
the  specimens  seen  by  me,  have  been  much  disintegrated.  The  Scutum, 
in  old  specimens,  is  faintly  striated  longitudinally,  but  in  some  there  is 
hardly  a  trace  of  this :  the  occludent  margin  is  furnished  with  a  few 
large  knobs,  not  corresponding  with  every  alternate  line  of  growth  (as 
it  osaal  with  other  species),  but  with  every  fourth  or  fifth  line.  Inter- 
nally, the  articular  ridge  is  moderately  prominent  (in  young  specimens 
more  prominent)   and  reflezed.      The  adductor  ridge  is  sharp  and 
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prominent ;  in  the  upper  part  it  is  confluent  with  the  articabu  ridge, 
but  in  young  apecimena  can  be  seen  to  be  distinct ;  in  the  lower  put  it 
borders  a  large  deep  cavity  for  the  lateral  depreaaor  mnacle,  in  the 
middle  of  which  there  ia  a  very  slight  longitudinal  ridge  ;  tlii*  CKtitj 
■ometimea  is  almost  closed  or  arched  over  in  its  upper  part.     In  one 


•pecimen,  the  basal  margin  of  the  scutum  was  deeply  hollowed  out  in 
the  middle.  The  Tergum  ia  remarkably  narrow,  witn  its  apex  prodncsd 
into  a  triangular  be^,  hollow  within,  and  sometimes  faintly  tinged 


pnrple.  A  deep,  closed,  longitadiiial  furrow  runs  down  the  valve.  The 
apar  is  long,  remarkably  narrow,  and  pointed.  Internally,  the  apnr  is 
produced  up  the  valve  as  a  ridge  :  the  inflected  scutal  margin,  and  the 
promiuent  articolar  ridge,  are  both  nearly  straight,  and  parallel  to  the 
■pur.     The  crests  for  the  depreasores  are  sharp  and  very  prominent. 

The  Parietei  are  very  thick  and  strong :  unlike  every  other  speciea  o^ 
the  genua,  they  consist  of  several  very  irregular  rows,  of  unequally  tiaed, 
round  or  angular  tubes  (3  b).  These  tubes  or  porea  are  generally  ahoiV 
and  are  at  frequent  intervals  crossed  by  tranaverae  aepta ;  they  often, 
rather  deserve  to  he  called  cells  than  tubes.  New  tubes  are  formed, 
along  the  inner  as  well  as  along  the  outer  lamina.  They  are  lined  bw* 
duaky  purple  cerium.  The  internal  surface  of  the  parietca  ia  amooth 
in  the  upper  part,  and  in  the  lower,  it  is  reticulated  by  slight,  irre- 
galarly  branching  ridges.  The  carinal  internal  margin  of  each  cata.- 
imrtment  projects  a  little,  as  in  the  caic  of  B.  crenatvs  and  batajioidti. 
The  lower  ei^  of  the  sheath  is  either  hollow  beneath,  or  is  united  to 
the  walla.  The  radii  in  one  specimen  were  broad,  with  slightly 
oblique,  jagged  summits  ;  generally  they  are  extremely  narrow,  forming 
more  ribbons  along  the  tower  edgei  of  (he  compartments,  barely  ex- 
tending up  as  high  as  the  shenth.  They  can  sometimes  hardly, 
or  not  at  all,  he  seen,  until  tbe  shell  is  disarticulated  :  in  rather  young 
specimens  the  sutural  edge  ia  sometimes  quite  smooth  ;  in  old  speci- 
mens the  lower  part  of  the  edge  has  coarse  arborescent  septa,  with  the 
intcrapnces  filled  up  solidly,  whilst  the  upper  part  is  smooth.  The 
alie  are  conspicuous  from  the  outside,  owing  to  the  little  development 
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treUiiig  the  irregalar  rows  of  short  tahea  in  the  walls  of  ^.  balanoides, 
with  their  reticalated  inner  lamina  and  longitudinally  folded  outer 
lamina,  we  should  have  the  structure  exhibited  in  B,  cariosus.  We 
ba?e  seen,  also,  that  in  var,  (a)  of  B,  balanoides^  the  spur  of  the 
tergnm  is  remarkably  sharp,  as  in  B,  cariosus.  This  species,  also,  in  a 
Tery  marked  manner  approaches  in  many  characters,  especially  in  the 
opercular  Talyes,  in  the  cirri,  and  to  a  certain  extent  in  the  shell  and 
haaia,  to  B,  flosculus,  and  even  in  external  appearance  to  var,  sordidus 
of  the  latter— an  inhabitant  of  the  opposite  extremity  of  the  continent, 
namely,  of  Tierra  del  Fuego.  Again,  the  tergum  to  a  certain  extent, 
and  the  scutnm  in  a  singular  manner,  resemble  these  valves  in  B, 
nubiltu,  showing  an  unequivocal  affinity  to  that  species.  With  respect 
to  the  most  remarkable  character  of  the  species,  namely,  the  several 
irregular  rows  of  tubes  or  pores  in  the  walls,  it  deserves  notice  that  in 
B.  erenatus,  which  is  certainly  closely  alUed  to  B.  balanoides,  the 
longitadinal  septa  sometimes  divide  near  the  outer  lamina,  thus  giving 
liae  to  a  few  additional  tubes.  Of  the  above  several  species,  to  which 
our  present  species  is  allied,  B,floscubts  stands  in  the  next  section,  and 
B.  nubilus  and  crenatus  in  the  last :  hence  we  see  that  B.  cariosus 
haa  singularly  divergent  affinities.  The  peculiar  structure  of  the 
parietesy  together  with  the  general  appearance  of  the  shell,  made  me  at 
the  first  moment  suppose  I  was  examining  a  Tetraclita  (or  Conia 
of  Leach) ;  hence,  also,  it  has  arisen,  that  Lepas  cariosa  of  Pallas 
haa  often  been  quite  erroneously  given  as  a  synonym  of  Tetraclita 
paraso. 


31.  Balanus  declivis.     PI.  7,  fig.  4  a — 4(1. 

Parietes  solid;  rostrum  nearly  ttoice  as  long  as  the  carina 
or  carinO'tateral  compartments ,  hence  the  basis  is  oblique. 
Tergum  with  the  spur  truncated,  half  as  xoide  as  the  valve. 

Hah. — West  Lidics;  Mas.  Brit. — Jamaica,  imbedded  in  a  sponge;   Mus. 
Coming. 

This  is  a  remarkable  species;  when  first  seeing  it 
imbedded  in  numbers  in  a  sponge,  I  did  not  in  the  least 
doubt  but  that  it  was  an  Acasta :  on  examination,  however, 
it  is  found  to  have  a  membranous  basis,  and  therefore 
cannot  by  the  definition  enter  into  that  sub-genus,  to 
which,  however,  it  is  very  closely  alHed.  It  differs  from 
other  sessile  cjrripedes  very  remarkably  in  the  rostrum 
being  nearly  twice  as  long  as  the  carinal  compartments,  so 
that  the  basis  is  always  very  oblique,  or  placed  almost  on 
one  side ;  in  this  elongation  of  the  rostrum,  although  in  a 
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different  direction,  we  are  reminded  of  S.  calceolus  aod  its 
allies;  and  these  latter  we  know  can  hardly  be  separated  from 
certain  species  of  Acasta.  Hence  the  position  of  our  pre- 
sent species  in  this  section,  is  not  natural ;  but  I  am  unable 
to  place  it  elsewhere,  without  breaking  down  every  de- 
finition :  it  should  stand  somewhat  isolated,  on  one  side  of 
a  line  of  affinity  connecting  Balanus  calceolus  and  navicula 
with  Acasta  purpurata. 

Otneral  Appearance. — The  ihell  is  thin,  fragile,  smooth,  and  vhite, 
but  covered  to  a  considerable  extent  by  a  brown  membrane,  which  on 
the  abcatli  and  opercular  voire  is  of  a  bright  tint,  and  clothed  with 
bristlea.  Viewed  laterally,  the  rostrum  is  seen  to  be  conaiderablf 
bowed,  and  from  its  being  nearly  twice  as  long  as  the  other  compart- 
ments, with  its  lower  end  bluntly  pointed,  the  basal  marg^  of  the-wbole 
abell  is  rendered  very  oblique,  forming  a  aligbtly  concaTO  line.  TIm 
lateral  compartments  are  rather  longer,  and  about  one  third  broader 
than  the  carino-lateral  compartments.  The  rostrum,  from  terminating 
downwards  in  a  blunt  point,  instead  of  being  square  or  tmncated,  aa 
in  all  other  Cirripedes,  and  from  the  upper  end  being,  ae  is  usual, 
pointed,  has,  when  disarticulated  from  tiie  other  compartment*,  the 
shape  of  a  boat.  The  parietes  are  not  at  all  norose:  their  internal 
surfsce  sometimes  shows  traces  of  longitudinal  ribs,  but  sometimes 
there  are  none.  The  radii  are  narrow,  with  their  summits  very 
oblique,  and  their  siilural  edges  smooth.  Thesutural  edges  of  thealte 
are  likewise  smooth.  The  largest  of  Mr.  Cuming's  specimens  wu 
'2  of  an  inch  in  diameter ;  but  a  disarticulated  specimen  in  the  Britiah 
Museum  must  have  been  larger,  having  a  rostrum  '3  in  length.  The 
Ba»it  is  membranous. 

The  Seata  are  rather  convex ;  they  bare  their  lines  of  growth 
',  most  finely  crenaled,  so  aa  to  be  very  feebly  striated  loup 
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Section  f. 

Parietes  and  radii  not  permeated  by  pores;  basis  some- 
times permeated  by  porea^  sotnetimes  not  permeated^  some- 
times  excessively  thin  and  hurdly  distinguishable. 


82.  Balanus  hamebi.     PL  7,  fig.  5  a — 5  c. 

Lepas  hamebi    Aseaniui,   Icones  rerum  naturalium.  Tab.  10, 1767. 

—  TUJUPA.    0.  F,  Muller»    Prodromus.  Zoolog.  Dan.  1776 ;  sed 

non  L,  tulipa,  in  Poli,  Test.  at.  Sicilias ;  necnon  B, 
tuiipa,  in  Bniguiere,  Encyclop.  Method ;  necnon 
B,  tulipa,  in  Sowerby,  Genera  of  Shells. 

—  TUUPA  ALBA.     Chewmitz.    Syst.  Conch.  Tab.  98,  fig.  832. 

—  70LIACEA.    Spengler,    Skrivter  af  Naturhist.  Selskabct,  1  B. 

1790. 
Balanus  candidus.    (Tab.  cmendata)  Brown.    Conch.  Great  Britain 

(1827),  Tab.  6,  figs.  9  and  10,  et  2d  edit. 
Tab.  54,  figs.  9—12. 

—  TULIPA.    Lyell*    In  Phil.  Transact.,  1835,  p.  37,  Tab.  2, 

figs.  34—39 

Shell  white :  radii  with  their  oblique  su?nmits  smooth  and 
arched;  sutural  edges  smooth :  basis  solid.  Scutum  feebly 
striated  longitudinally :  tergum  with  the  spur  narrow. 

Hah. — Coast  of  Yorkshire ;  Scotland ;  Galway,  Ireland ;  Isle  of  Man,  and 
Anglesey,  twelve  fathoms.  GeucraUy  in  deep  water;  not  very  common. 
George's  Bank,  Massachussetts,  United  States ;  Mus.  Aug.  Gould.  Iceland, 
Finmark,  and  the  Faroe  Island,  according  to  Spengler.    Attached  to  Crustacea, 


*  Sir  C.  LyeD  remarks  that  this  is  apparently  the  B.  Uddecallensls  (Liuu.)  of 
Swedish  lists  of  fossils.  Prof.  E.  Forbes  has  showu  (Mem.  Gcolu^.  Survey  of 
England,  vol.  1,  p.  304)  how  this  name  arose,  from  a  siiort  dcscrmtion,  prior  to 
the  introduction  of  the  binomial  system,  "Lepas  quoe  Balanus  Lddevallensis,*' 
given  by  Linnrous  in  his  Wast>Gotha  Hesa,  in  1747. 

For  the  reference  to  Ascanius*  work,  which  is  on  the  binomial  system,  and 
snbsequeut  to  the  10th  edit,  of  Luinffius,  in  175  S,  I  am  greatly  indebted  to  Mr. 
Rjlnmus  Kanley.  Had  it  not  been  for  this  gentleman,  I  should  have  used 
liuller's  name  of  B.  tuUpa  as  the  first  name. 
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m'i/>'iv;a,  stcn:!  of  fuci.  and  stocc^ ;  often  associaced  vilb  f .  poreatut  uid 

A'-iV.— In  cSacia]  dr:.^,*;?*  it  V,idera:ii  ia  Svedeo.  and  Beoufort  in  Ct- 
i.»<la  :  Mu-.  I.T(  11.  Ban^>  'A  ih?  UiririA,  Russia ;  Mus.  Murchijon.  GrccDbud, 
'■  in  Uiic  clav,''  arcjrJii.i  to  Si^uzlsr. 

General  jippeoraucf. — Shell  tubulo-conicol,  very  Bmooth,  vhile,  ge- 
nerally more  or  h"  cortred  by  yellow  tliin  membruie:  orifice  Urge, 
(nib-tnangiilnr :  radii  miderately  broad,  with  their  more  or  leas  obliqae 
stinimita  slightly  rouiidid  and  smooth  ;  from  this  circnmstaace  the 
iiliell  has  been  jii-'ily  coiopnred  to  the  half-opened  flower  of  ■  white 
tulip.  Sprcimtua  often  exceed  an  iiicli  in  bsMl  diameter  ;  1  buve  aeCQ 
one  from  Scarb  jroii;;!!  two  inches  in  diameter  and  otie  aod  three  qaar- 
ni«  in  height :  another  «peeimeu  was  1-6  in  diameter  and  3  in  height. 
The  specimens  in  the  filaeial  deposits  seem  even  to  have  acquired  larger 
dimen>'ions,  one  from  IddevallH  iHriiig  nearly  four  inches  in  height. 

Sriifu,  elitngated,  flnt,  feebly  striatt-d  longiludinally  :  internally,  arti- 
cidar  riilfre  short,  moderately  prominent :  adductor  ridge,  confluent  in 
the  npper  part  with  the  articular  ridge,  ninning  straight  down  and 
forming  a  ratlicr  large  cavity  for  the  lateral  depressor.  Terga  feebly 
(triated  lonj^itirdinally,  with  a  longitudinal  furrow,  having  the  sides, 
in  old  Hpecimens,  ]iarily  closed  in :  the  basal  margin  slopes  much 
towards  the  spur,  which  i»  rather  long  and  narrow,  witli  its  end 
rminded  :  it  is  placed  at  about  its  own  width  from  the  baai-scutal 
angle.  Internally,  articular  furrow  narrow  j  cresta  for  the  depressoree 
mcdcrtiit'ly  prominent,  but  in  a  varlahle  degree. 
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•ometimeB  be  very  easily  confounded  with  B.  ehumeus,  and  I  have  re- 
ceived the  two  specieB  under  this  one  name  from  Massachussetts: 
C;eiierally  B.  Hameri  may  be  distinguished  from  B.  ebumeus  by  the 
•moothneas  of  the  summits  of  its  radii,  and  by  the  so-called  epidermis 
being  of  a  darker  yellow. 

With  respect  to  the  fossil  specimens  from  the  glacial  deposits,  I  have 
little  to  add ;  I  have  seen  one  from  Uddevalla,  as  already  remarked, 
four  inches  iu  height,  and  a  lateral  compartment  broader  by  one  fourth 
tiuin  the  same  compartment  in  any  recent  specimen.  As  Sir  C.  Lyell 
remarks  (Phil.  Transact.),  the  compartments  are  always  found  sepa- 
rated, which  is  accounted  for  by  their  weak  uuion  in  a  recent  state. 
This  species,  when  fossil,  is  usually  associated  with  its  deep-water 
congeners  B.  porcatua  and  crenatus,  as  at  the  present  day. 

I  must  here  mention  that  I  have  examined  a  considerable  number  of 
separated  compartments,  without  opercular  valves,  brought  from  Bar- 
badoes,  in  the  West  Indies,  showing  the  existence  there  of  a  closely 
allied  or  possibly  identical  species.  The  only  difference  which  I  can 
point  out  in  these  compartments  is,  that  the  parietes  are  rather  thicker, 
and  the  radii  rather  narrower,  with  more  oblique  summits :  some  of 
the  compartments  are  two  inches  in  length.  It  seems  very  improbable 
that  the  true  B,  Hameri  should  extend  to  the  West  Indies,  but  after 
what  iuia  been  seen  in  the  case  of  B,  crenatus,  this  is  possible. 


83.  BaLANUS  AMARYLLIS.      PL  7,  fig.  6  a — 6  c. 

Shell  striped  or  clouded  icith  pinkish-purple y  or  quite 
white;  radii  narrow,  with  their  oblique  summits  smooth  or 
arched :  basis  porose.  Scutum  plainly  striated  longitudi" 
naUy :  tergum  with  the  spur  narrow. 

Var,  (a):*  bright  rosy  pink,  not  distinctly  banded  lonyitudvnally. 

Hab.  North-east  coast  of  Australia. 
Var,  {h)i  snow  white,  glossy;  orifice  deeply  toothed. 

Hub. — Mouth  of  the  Indus ;  East  Indian  Archipelago ;  Philip))iDe  Archi- 
pelago ;  Moreton  Bay,  and  the  north-east  coast  of  Australia.  Attached  fre- 
quently on  ships'  bottoms,  associated  with  B.  tintinnabulum  aud  amphitriie. 
Sometimes  attached  to  Gorgonia  with  B,  calceolus. 

General  Appearance, — Shell  steeply  conical,  with  the  orifice  sub- 
rhomboidal,  moderately  large,  very  slightly,  or  deeply  notched :  surface 
Very  smooth:  white,  longitudinally  banded  with  pinkish  or  leaden 
purple,  with  sometimes  a  purplish,  sometimes  a  yellowish  tint,  the 

•  This  variety  perhaps  is  the  B,  roseus  of  Lamarck,  as  fip^ured  in  Chenu, 
'*Illust.Ck)nch."Tab.  2,  fig.  9;  but  as  Lamarck  does  not  even  notice  such  cou- 
ipicuouB  external  characters  as  the  longitudinal  striae  on  the  scuta,  and  the 
Mnooth  rounded  edges  of  the  radii,  it  is  impossible  to  identify  his  species. 
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latter  owing  to  the  persistent  epidermis  ;  the  bands  are  pale,  and  ofteiB. 
fade  avay  in  the  lower,  and  soraetimeB  in  other  parts  of  the  shell ;  the 
epidermis  is  generally  more  persistent  on  the  narrow  ruunded  radu 
than  on  the  parietes,  and  hence  the  radii  are  geoerally  yellawiah.  Ths 
opercular  valves  are  pale  dull  purple :  the  sheath  is  darker  pnrple^ 
with  (he  exception  of  the  portions  of  the  altc  added  during  the  diametric 
growth,  which  are  of  a  dead  wliile,  and  are  externally  conspicuooa. 
The  scuta  are  striated  longitudinally.  I  may  remark,  that,  excepting 
the  narrowness  of  the  radii,  with  their  quite  smooth,  rounded  and  Tery 
oblique  summits,  some  specimens  are  hardly  distinguishable,  in  extonal 
aspect,  from  varieties  of  B.  amphitrite.  If  the  specimena  from  the 
north-east  coast  of  Australia,  of  which  I  have  seen  many  (but  unfor 
tunately  only  one  small  one  had  ita  opercular  valves),  form,  aa  I  fiillj 
believe,  merely  a  variety;  it  is  characterised  by  its  nearly  uniform 
beautiful  rosy  pink,  without  any  diitinel  longitudinal  bands :  of  these 
specimens  I  have  seen  one  two  inches  in  basal  diameter,  and  three  in 
height:  of  ordinary  duller-coloured  striped  specimens,  the  largest  was 
r?  in  basal  diameter.  Of  the  perfectly  white  var.  (fi),  f  have  aecn 
several  specimens,  the  laigest  being  '6  of  an  inch  in  diameter:  these 
have  a  somcwlist  peculiar  aspect,  but  I  have  met  with  only  one  aped- 
men  with  opercular  valves,  and  that  was  extremely  young:  I  at  first 
considered  this  form  as  specifically  distinct  j  but  1  can  point  out, 
after  careful  examination  of  the  whole  shell,  operculum,  and  internal 
animal  of  the  young  specimen,  no  sufficient  diagnostic  characters. 

Scutum,  plainly  striated  lougitudinally,  with  the  etrise  dividing  the 
prominent  lines  of  growth  into  squarish  beads :  internally,  the  upper 

fiart  of  the  valve  is  roughened  :  the  articular  ridge  is  short,  remarkably 
ittle  prominent,  and  not  reflexed ;  the  adductor  ridge  is  blunt  and 
Uttle  prominent ;  sometimes  it  is  almost  confluent  with  the  articular 
ridge :  there  is  a  deep  but  variable  depression  fur  the  lateral  depresaor 
muscle;  and  in  young  specimens  of  ear.  (a)  it  was  almost  abaeot, 
Teryum;    tiie   suifacc    ejliibils   trntrs   of  lo.    '      "      ' 
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ol>liqae»  but  sometimeB  they  are  highly  oblique :  their  sntaral  edges 
are  most  finely  crenated.  The  hasU  is  generally  Hat,  sometimes  cup- 
Ibnned ;  it  is  permeated  by  pores,  crossed  by  transverse  septa ;  and 
oometimes  there  is  an  underlying  cancellated  layer. 

Mouth:  labrumwith  either  six  very  small  teeth,  or  with  none.  Man* 
diblea  (P].  26,  fig.  5),  with  the  third  tooth  a  little  thicker  than  the 
fint;  foorth  and  fifth  teeth  small,  but  quite  distinct.  McunlUe 
(PL  26,  fig.  7)9  with  the  inferior  part  forming  a  square  step-formed 
projection,  bearing,  one  behind  the  other,  two  spines  as  long  as  the 
upper  pair ;  in  a  yonng  specimen  of  var.  (a)  this  step-formed  projec- 
tion was  absent. 

Cirri :  first  pair  with  the  rami  unequal  by  about  four  segments : 

the  shorter  ramus  has  the  segments  very  protuberant  in  front,  thickly 

dothed  with  strongly  serrated  spines ;  the  second  cirrus  has  segments 

moderately  produced ;  the  third  has  them  produced  only  in  a  slight 

degree.    The  pedicels  of  the  second  and  third  cirri  have  dorsal  tufts  of 

spines,  but  not  a  hairy  plate  prolonged  over  the  thorax.   The  posterior 

cirri  have  segments  broader  than  long,   bearing  only  two  pairs  of 

nearly  equally  long  spines ;  and  between  each  pair  there  is  a  small 

intermediate  tuft.     The  penis  has  the  usual  basi-dorsal  point. 

B.  amaryllia  is  a  distinct  and  well-defined  species,  more 
nearly  related  to  B.  Hameri  than  to  any  other  form. 


34.  BalAxNUs  allium.     PI.  7,  fig.  7  a — 7  d. 

Shell  faintly  tinged  with  purple :  radii  broad,  with  their 
summits  not  oblique :  basis  not  jjorose.  Scutu7)i  with  the 
lines  of  growth  crenated :  tergum  with  the  spur  extremely 
short  J  truncated^  broad  as  half  the  valve. 

Hob. — Raine's  Islet,  Barrier  Reef,  Australia,  Mus.  Stutchburj.  Hab.  un- 
known, attached  to  and  coated  by  Poritcs.     Mus.  Brit. 

General  Appearance, — Shell  conical,  smooth,  but  with  the  lower  part 
sometimes  narrowly  ribbed  in  lines  corresponding  with  the  internal 
longitudinal  ribs;  tinted  pale  peach-blossom  purple,  owing  to  the 
sheath  being  finely  so  coloured ;  or  wholly  white.  Radii  broad,  %vhite, 
square  on  the  summit,  hence  orifice  entire,  ovate  passing  into  rhum- 
boidal.  The  parietal  portion  of  the  carino-lateral  compartments  ex- 
tremely narrow,  about  one  eighth  of  the  width  of  the  parietes  of  the 
lateral  compartments.  Basis  concave,  partially  imbedded  in  the  coral. 
Largest  specimen  '35  of  an  inch  in  diameter. 

There  are  some  specimens  in  Mr.  Cuming*s  collection  which  appear 
to  belong  to  this  species,  and  are  certainly  very  closely  allied  to  it,  but 
not  haTing  the  opercula,  cannot  be  identified  positively ;  the  shell  is 
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flatter,  vith  the  vails  strongly  ribbed  op  to  the  orifice,  vhich  u  mora 
rhomboidal:  the  basis  is  much  more  cup-formed  and  more  deeply  im- 
bedded in  the  coral ;  but  these  differences  by  themselfea  are  by  no 
means  sufKcieutly  diagnostic. 

Scutum  .-  ilic  lines  of  growth  are  crenated,  causing  the  surface  to  be 
very  obscurely  striated  longitudinally:  the  articular  ridge  ia  Tery 
prominent,  as  can  be  best  seen  from  the  outside,  and  runs  down  the 
whole  li.-ni;lli  of  the  (erg»l  margin  with  a  very  regular  curve,  and  hence 
Uitrcri)  from  tlie  nrticnlar  ridge  in  the  foregoing  species.  The  adductor 
rid^e  is  either  alisent,  or  very  indistinct,  and  parallel  to  the  articular 
ridge:  there  is  a  deep  little  pit  for  the  lateral  depressor  muscle. 
Terffum  (/  ri),  with  the  apes  somewhat  produced  or  beaked,  and  tinged 
purple  :  external  surface  almost  flat,  without  any  longitudinal  furrow  : 
scutal  margin  curved.  Spur  very  short,  placed  quite  close  to  the  basi- 
scutal  angle  of  the  valve  ;  broad  as  half  the  valve ;  lower  end  square. 
Inlernnlly,  the  nrtieular  ridge  is  prominent  only  in  the  uppermoat 
part  of  the  valve  :  ci'ei«ts  for  the  deprcssores  very  feeble. 

Parietet :  their  internal  surface  is  very  strongly  ribbed  longitudinally, 
the  ribs  being  coarsely  denticulatedat  their  bases,  and  Unely  fluted  along 
their  sides.  The  sheath  is  transversely  ribbed,  and  clothed  with  an 
epidermis  fiirnislied  with  transverse  rows  of  fine  hairs.  The  radii  are 
of  a  dead  white,  whereas  the  parietes  arc  translucent;  the  eummtta 
are  parallel  to  the  basis ;  they  are  broad ;  the  radii  of  the  carinu-la- 
tcral  compartments  appear  extraordinarily  broad,  owing  to  the  oarrow- 
ueas  of  the  parietal  portion:  the  sutural  edges  are  furnished  vitb 
nepta,  ivliicli  are   sioiious,  irregulnr.  aud  obtusely  denticulated  ; 
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^  $.  Balanus  cepa.  PL  7,  fig.  8  a — 8  c. 

Shell  dirty  reddish-purple^  steeply  conical :  radii  narrow  : 
*4uis  obscurely  porose.     Scutum  tcith  the  lines  of  growth 
^^>renated :  teryum  with  the  spur  truncatedy  broad  as  half  the 
\  and  dependiny  beneath  the  basi-scutal  anyle  as  much 
half  its  atan  breadth. 


Hmk. — Japtn,  attadied  to  an  lais,  Mas.  Gaming.     Attached  to  an  oyster, 
Stntchonry. 


As  already  stated,  this  species  comes  in  all  essential 
orespects  very  near  to  the  last,  though  differing  much  in 
mppearance;  I  have  seen  two  sets  of  specimens,  and  two 
sets  of  B.  allium^  and  there  was  no  variability  or  passage 
in  the  points  in  which  they  differed ;  hence  I  must  consider 
them  as  specifically  distinct. 

8heUf  steeply  eonical,  strongly  but  blantly  ribbed  longitudinally ; 
coloured  either  all  OTer  dull  reddish  purple,  or  with  the  upper  part  only 
pinkish  purple :  in  one  set  of  specimens,  the  yellow  epidermis  was 
partially  persistent.  Radii  narrow.  Orifice  small,  ovate.  The  wall 
of  the  carino-lateral  compartment  is  very  narrow.  The  internal  surface 
of  the  parietes  is  ribbed,  but  finely,  and  only  in  the  lower  part.  The 
septa,  on  the  sutural  edges  of  the  radii,  are  finer  than  in  B.  allium. 
Basis  flat,  obscurely  permeated  by  pores.  The  largest  specimen  is 
'25  of  an  inch  in  basal  diameter. 

Scuta :  these  are  longitudinally  and  finely  striated ;  the  basi-tergal 
corner  is  more  rounded  off  than  in  B,  allium^  and  the  articular  ridge  is 
not  nearly  so  prominent:  internally,  the  adductor  ridge  is  rather  more 
prominent.  The  Tergum  is  rather  broader :  its  apex  is  produced  into 
a  minute  sharp  point:  the  scutal  margin  is  straight;  the  spur  is 
broader,  and  measured  from  the  basi-scutal  angle  of  the  valve,  con- 
siderably longer;  namely,  as  long  as  half  the  width  of  the  basal  margin 
of  the  spur,  whereas  in  B.  allium  it  is  only  about  a  quarter  as  long  as 
the  basal  margin  of  the  spur  :  the  lower  edge  of  the  spur  is  not  here 
10  directly  transverse  to  the  longitudinal  axis  of  the  valve  as  in  B. 
allium :  the  external  surface  is  not  so  flat  as  in  that  species,  and  a 
depression  runs  down  to  the  basi-scutal  angle  of  the  spur. 

Considering  the  difference  in  the  shape  and  appearance  of 
the  shell,  with  its  narrow  radii  and  small  orifice;  considering 
the  less  strongly  ribbed  internal  lamina  of  the  parietes,  the 
finer  septa  on  the  sutural  edges  of  the  radii,  the  slight 
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Erominent ;  in  the  upper  part  it  is  confluent  with  the  aitieoU) 
lit  in  young  specimens  can  be  seen  to  be  distinct ;  in  the  lower 
borders  a  Urge  deep  cavity  for  the  lateral  dEprcMor  muacle, 
middle  of  vfaich  there  is  a  very  alight  longitadinal  ridge ;  thii 
Bometimea  is  almoat  closed  or  arched  over  in  its  upper  part, 
apecinteo,  the  basal  margin  of  the  scutum  was  deeply  hollowed 
the  middle.  Tlie  Tergum  is  remarkably  narrow,  with  its  apex  pr 
into  a  triangular  beak,  hollow  within,  and  sometimes  faintly 
purple.  A  deep,  closed,  longitudinal  furrow  runs  down  the  Talr 
apur  ia  long,  remarkalily  narrow,  and  pointed.  Internally,  the 
produced  up  the  valve  as  a  ridge :  the  inflected  ecutal  margin,  I 
proniiticnt  nrticnlnr  ridge,  nre  both  nearly  atraight,  and  parallel 
spur.  The  cresta  for  tbe  depressorea  are  aharp  and  very  promii 
The  Pariete*  are  very  thick  and  strong :  nnhke  every  other  api 
the  genus,  tlicy  conaist  of  several  very  irregular  rowa,  of  uneqaall; 
round  or  angular  tubes  (3  b).  These  tubes  or  pores  are  general); 
and  are  at  frcqnent  intervals  crossed  by  transverse  septa  i  the 
rather  deserve  to  be  called  cells  than  tubes.  New  tunes  are 
along  the  inner  as  well  an  along  the  outer  lamina.  They  are  li) 
dusky  purple  corium.  The  internal  surface  of  the  parietea  ia  i 
in  the  upper  part,  and  in  the  lower,  it  is  reticulated  by  aligh 
gularly  branching  ridges.  The  carinal  internal  margin  of  eac 
psrtment  prtnecta  a  little,  as  in  the  csw  of  B.  erenalut  and  Ma 
The  lower  ta^e  of  the  abenth  is  either  hollow  beneath,  or  ia  m 
the  walls.  Tlie  radii  in  one  specimen  were  broad,  with  i 
oblique,  jagged  summita ;  generally  they  are  extremely  narrow,  t 
'  e  loffcr  edjijca  of  Ihe  < 
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three  pain  of  Bpinet,  of  which  the  lowest  pair  is  minute :  in  B.  allium, 
and  -1  beliere  in  B.  eepa,  there  are  five  pairs  of  spines  on  each 
a^;ment. 

This  species  differs  from  the  last  only  in  the  peculiar 
colouring,  smoother  walls,  more  oblique  radii,  solid  basis, 
and  more  especially  in  the  scuta  having  the  lines  of  growth 
not  crenated,  and  internally,  in  the  pit  for  the  lateral 
cSepressor  muscle  being  so  very  minute  and  placed  on  the 
iDasi-tergal  edge  of  the  valve.  The  posterior  cirri,  also,  I 
l^elieve,  differ  in  the  number  of  the  spines  which  the 
segments  support;  nevertheless,  I  cannot  feel  confident 
about  the  specific  distinctness  of  B.  quadrivittatus. 


S7.  Balanus  tbrebratus.     PI.  8,  fig.  2  a — 2  b. 

Shell  foAite,  strongly  ridded  longitudinally,  with  the  basal 
'wnaryin  produced  into  long  points :  basis  concave,  not  per- 
-^neated  by  pores,  but  strongly  ribbed  externally  in  radiating 
^ines ;  the  interfaces  between  the  ribs  being  riddled  by 
-sninute  rounded  apertures,  often  placed  in  double  rows. 

Eab, — Unknown,  Brit.  Mus.,  attached  to  a  lamellifcrous  coral. 

I  have  in  this  instance  broken  through  my  rule  of  not 
describing  a  Cirripede  without  examining  the  opercular 
valves ;  but  the  species  here  named  is  so  peculiar,  that  it 
would  have  been  a  fault  to  have  passed  it  over.  There  is 
but  a  single  specimen  in  the  British  Museum,  without,  as 
just  stated,  the  operculum,  and  of  course  without  the 
animal's  body. 

Shell,  white,  depressed,  conical,  somewhat  elongated  in  its  rostro- 
carinal  axis;  orifice  rather  small,  pentagonal,  toothed,  elongated. 
Parietea  rather  thin,  with  extremely  prominent  longitudinal  ribs,  pro- 
duced at  the  basal  edge  into  long  spikes :  the  internal  surface  is  also 
ribbed,  but  less  strongly  than  the  outside.  Radii  rather  narrow,  with 
oblique^  not  smooth  summits :  sutural  edges  very  finely  and  obscurely 
crenated.  Alee  with  their  summits  extremely  oblique.  Lower  edge  of 
iheath  closely  attached  to  the  walls.  The  carino-lateral  compartments 
ire  rather  narrow. 

BatiM^  slightly  concave  or  saucer-shaped ;  the  circumference  is  pro- 
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dnced  into  long  itpikei,  corresponding  with  those  on  the  basal  ma^n  of 
the  parietes :  these  projections  equal  half  the  semi-diuneter  of  the  shell. 
The  internal  surface  of  the  basis  has  slightly  prominent,  rounded  ridges; 
and  the  external  surface  has  extraordinarily  prominent,  sharp  ridgei^ 
radiating  from  the  centre  ;  the  edges  of  the  external  ridges  are  irregtUar, 
notched,  and  knobbed.  I  have  seen  in  no  other  species  eztemil 
ridges  on  the  hasis  or  surface  of  attachment;  and  what  ia  more  re- 
markable, the  interspaces  between  the  ridges  are  penetrated  by  amall 
rounded  apertnres,  of  irregular  shape  and  unequal  sizes ;  and  these  are 
generally  arranged  in  an  irregular  double  row,  and  externally  are  doied 
By  the  membrane,  which  clothes  the  basis.  In  the  sub-genus  Acasti, 
the  basal  cup  is  sometimes  penetrated  by  similar  holes,  but  these  aeein 
nerer  to  extend  over  the  whole  basis,  and  are  very  variable ;  nererthe- 
lesB,  in  some  specimens  of  Jca»ta  tpongitea  from  the  Cape  of  Qood 
Hope,  portions  of  the  basis  closely  resembled,  except  in  the  absence  of 
the  radiating  ridges,  the  structure  here  described,  but  the  holes  were 
not  arranged  in  any  defiaile  order.  The  internal  aurface  of  the 
parietes  in  Acatta  tparillut  presenta  a  somewhat  analogoas  appearance, 
but  the  pits  do  not  penetrate  through  the  walla.  This  species,  I  hare 
DO  doubt,  is  closely  allied  to  the  sub-genua  AceRta,  ana  to  Balatuu 
naeicttla  with  its  allies,  and,  but  much  less  closely,  to  B.  allium  with 
its  allies.  Indeed,  had  B.  terebratM  inhabited  a  aponge,  1  should 
have  been  compelled  to  have  ranked  it  in  the  sab-genna  Acuta. 


88.  Balandb  vestitus.     PI.  8,  fig.  3  a — S  b. 

Shell  pinkish-purple  or  white,  clothed  by  an  oranpe-coloured 
membrane;  radii  represented  by  mere  fissures  :  bems  solid. 
Scutum,  with  a  sharp,  curved  adductor  ridge;  vnth  crests  for 

the  lateral  depressor  muscle ;  teri/um,  with  the  spur  short, 
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t;he  basal  margin.     The  rostral  depressor  muscle  is  lodged  in  a  small 
cantjy  formed,  aa  usual,  by  the  overlapping  of  the  occludent  margin  ; 
^iritbin  this  cavity  there  are  either  tolerably  distinct  little  crests,  or 
snerely  traces  of  them,  for  the  attachment  of  the  muscle.     The  lateral 
depressor  muscle  is  attached  to  several  quite  distinct  crests,  seated  in  a 
concavity  beneath  the  adductor  ridge.    Terpum  rather  narrow,  with  the 
apex  produced  or  beaked ;  the  beak  is  purplish  and  flat.     There  is  a 
slight  rounded  longitudinal  furrow,  or  depression.     The  spur  is  fully 
one  third  of  the  width  of  the  valve :  it  is  short,  with  the  end  truncated, 
and  placed  close  to  the  basi-scutal  angle;  the  basal  margin  on  the 
carinal  side  slopes  gently  towards  the  spur.     Internally,  the  scutal 
margin  is  scarcely  at  all  inflected,  and  the  articular  ridge  is  very  little 
prominent :  the  crests  for  the  tergal  depressores  are  pretty  well  de- 
veloped. 

From  the  points  here  enumerated,  it  is  clear  that  the  opercular 
valves  are  articulated  together  much  less  strongly  than  is  usual  with 
most  species,  excepting  B,  allium  and  its  allies.     It  is  remarkable  that 
in  this  species  the  terga  are  united  to  the  sheath,  not,  as  is  usual,  by  a 
singk  opercular  membrane,  but  by  five  or  six,  one  above  the  other,  the 
upper  membranes  not  having  been  exuviated  as  each  new  lower  one 
was  formed.     The  minute  spines  on  the  membrane  lining  the  sheath 
are  rather  larger  and  more  numerous  than  is  usual,  and  to  the  base  of 
each  spine  a  tubulus  of  unusual  diameter  runs,  imbedded  in  the  shell. 
The  Walla,  internally,  have  unusually  numerous,  narrow,  approxi- 
mate, stronely  prominent,  longitudinal  ribs,  denticulated  at  their  bases, 
and  inserted  into  the  furrows  on  the  borders  of  the' basis  :  in  old  speci- 
mens these  internal  ribs  die  out  in  the  upper  part  of  the  walls.     The 
Radii  are  not  developed  in  any  of  the  many  specimens  which  I  have 
seen,  and  the  edges  of  the  compartments  on  both  sides  of  each  suture 
are  equally  marked  by  slight,  irregular  ridges  or  knobs,  answering  to 
the  septa  and  their  recipient  furrows,  in  the  species  with  ordinarily  de- 
reloped  radii.     There  is  very  little  diametric  growth,  the  orifice  being 
gradually  enlarged  by  the  disintegration  of  the  upper  ends  of  the  walls ; 
the  alee,  however,  in  some  specimens,  do  grow  a  little  along  their 
lateral  or  sutural  edges,  so  that  some  little  diametric  growth  must  be 
effected.  The  summits  of  the  aire  are  very  oblique  ;  their  sutural  edges 
are  plainly  crenated.     The  sheath  descends  about  half  way  down  the 
^alls.    The  Basis  is  flat,  not  permeated  by  pores,  but  deeply  furrowed 
in  lines  radiating  firom  the  centre. 

Mouth :   labrum   sometimes  with   no   teeth,  sometimes  with  four 

minute  teeth ;  mandibles  with  four  teeth,  of  which  the  third  is  blunt 

%nd  rather  large ;  the  fourth  is  a  mere  knob.     Maxillre ;  there  is,  as 

Usual,  an  upper  pair  of  large  spines  (beneath  which  there  is  sometimes 

a  small  notch),  but  all  the  lower  spines,  instead  of  standing  as  usual  in 

pairs,  form  a  single  row.     Cirri;  first  pair  with  the  rami  remarkably 

Unequal  in  length,  one  ramus  having  twenty-two  segments,  and  being 

more  than  twice  the  length  of  the  other,  having  only  nine  segments : 

these  segments,  and  likewise  those  of  the  second  and  third  pairs,  have 

an  inverted  conical  shape  ;  and  they  arc  all  less  thickly  clothed  with 

spines  than  is  usual.     Tiie  second  pair  is  short,  about  as  long  as  the 
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•horter  ramna  of  the  first  pnir,  and  haa  ten  or  twelve  aegments.  The 
third  pair  is  above  twice  as  long  aa  the  aecond  pair,  and  contain! 
Iwenty'foiir  Begments :  this  very  unuaaal  length  i*  owing  to  the  pfc- 
■ence  of  nnraerouB  thin  tapering  apper  ae^menta,  unlike  those  gene- 
rail;  found  in  Balanua,  in  the  third  pair  of  cirri,  and  apparently  aerving 
u  feelera.  Tbeae  upper  tapering  aegmeuts  are  of  an  inverted  conical 
shape,  and  support  on  their  upper  margins  two  very  amali  tafta  of 
spines,  one  behind  and  one  in  front !  on  the  segments  lower  down  tbeae 
tnfla  increase  in  size,  and  the  spines  are  more  spread  out,  so  that  in 
the  basal  segments,  the  tufts  in  front  form  on  the  upper  mat^ia  two 
or  three  crowded  rowa  of  bristles.  The  three  poaterior  pain  of  drri  have 
elongated  segments,  which  bear  on  tbeir  upper  half  three  pain  oF 
■pinea ;  of  these  the  lowest  pair  is  minute,  and  the  middle  pair  is  only 
one  third  of  the  length  of  the  upper  pair.  The  sixth  dmu,  in  me 
aame  individual  as  before,  contained  twenty-seven  segments  in  each 
ramus,  that  is  only  three  more  than  ia  the  third  cirma!  I  moat 
obaerve,  that  the  cirri  in  alt  the  apecimena  wen  irregular,  often  dia- 
torted  and  monstrous  ;  and  therefore,  probably,  there  is  considerable 
variation  in  the  proportional  numbers  of  the  segments  in  the  drri. 
At  the  base  of  the  penis  there  ia  a  minute,  knife-edged,  triangular 

firojection.     The  branchise  are  rather  narrow,  pointed,  and  not  very 
arge. 

J^Hiiiet. — This  is  a  very  distinct  spedes,  as  shown  by  (he  peealiari- 
tiea  in  the  cirri,  by  the  absence  of  radii  to  the  shell,  and  by  the  pte- 
seucc  of  creata  for  the  attachment  of  the  lateral  acutal  depresaorea. 
With  the  exception  of  this  latter  chancter,  the  opercular  valvea  clearly 
show,  that  B.  tettitu*  ia  allied  to  B.  alliunt,  eepa,  and  qvadritillatiu. 
In  some  respects  this  speciea  manifests  an  affiuity  to  B.  imperator, 
which  latter  has  its  third  pair  of  drri  nearly  similar  to  those  of.  if. 
reslitiu. 


39.  Balasds  imperator.     PI,  B,  fig.  4  a — 4c. 
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specimen  which  I  haye  seen  was  one  and  three-quarters  of  an  inch  in 
Uaal  diameter,  the  walls  close  to  the  hasis  heing,  in  this  instance, 
oetnally  *d  of  an  inch  in  thickness. 

Operculum  thick  and  strong,  covered  by  yellowish-brown  epidermis ; 

internally,  the  shelly  substance  is  either  all  of  the  richest  purple  or 

yellowish-white,  tinged,  especially  in  the  upper  part,  with   purple. 

Scuta,  with  the  apex  beaked  and  somewhat  reflexed ;  articular  ridge 

Very  thick,  little  prominent:  articular  furrow  very  narrow,  the  im- 

presBion  made  by  the  adductor  muscle  is  seated  very  high  up  the 

ndre  ;  there  is  hardly  an  adductor  ridge,  but  the  surface  of  the  valve 

is  Angularly  prominent  in  a  curved  line,  running  from  the  articular 

ridge  to  near  the  rostral  angle  of  the  valve.     At  the  rostral  angle,  the 

ocdudent  margin  is  not  folded  inwards,  as  is  generally  the  case,  but 

tlie  surface  is  flat,  and  is  marked  by  four  or  five  crests  for  the  attach- 

■kient  of  the  rostral  depressor  muscle.     There  are  other  crests  for  the 

lateral  depressor  muscle.     Tergum,  with  the  apex  somewhat  produced 

^nd  beaked,  but  blunt;  longitudinal  furrow  shallow;  spur  of  moderate 

breadth,  with  its  lower  end  rounflcd  ;  the  basal  margin  on  the  carinal 

ttide  of  the  spur  slopes  towards  it.  Internally,  articular  ridge  moderately 

"proiiiinent.     Crests  for  the  tergal  depressor  well  developed. 

JParicies,  solid,  thick,  with  the  basal  internal  edge  (1  c)  formed  of  short 
nd^a,  or  flattened  and  irregular  points,  which  in  very  old  specimens 
Hre  but  little  prominent ;  inner  surface,  finely,  closely,  and  irregularly 
ribbed  longitudinally,  but  in  some  specimens  nearly  smooth.  The 
9'udii  are  nearly  white ;  they  are  narrow,  sometimes  hardly  at  all  de- 
veloped, and  have  their  summits  very  oblique  and  jngged ;  exteriorly, 
t.liey  are  sulcated  in  a  transverse  direction,  and  sometimes  form  oblique 
step»,  from  having  been  formed  layer  over  layer :  their  sutural  edges 
Are  formed  of  irregularly  branching  crests  or  septa.  The  afte  have 
t.heir  summits  very  oblique;  their  sutural  edges  are  thick  and  crcnated: 
"t^lie  part  added  during  diametric  growth  on  the  inner  surface  is  smooth, 
And  Las  a  different  appearance  from  the  trausvernely  ribbed  portions  of 
tbe  sheath,  of  which  the  alee  form  a  portion.  The  lower  edge  of  the 
Alieath  is  hollow  beneath.  The  carino-lateral  compartments  are  very 
narrow. 

Sasis  calcareous,  thin,  white,  sometimes  opalescent,  apparently 
Cbrmed  by  an  aggregation  of  very  minute  calcareous  beads,  with  no  trace 
of  furrows  radiating  from  the  centre. 

Mouth :  labrum  hairy,  with  a[>parently  some  very  minute  teeth  ; 
vuandiblcs,  with  the  fourth  and  filth  teeth  small  and  rudimentary ; 
tiiaxillce  rather  broad,  with  a  narrow  and  rather  deep  notch  under  the 
t^o  great  upper  spines :  outer  maxilla:  with  the  lower  lobe  very  large. 
Cirri:    First   pair,   with  the  rami   unequal    by  several  segments: 
Second  pair,  with  the  rami  unequal  in  length  by  about  six  segments : 
third  pair  elongated,  with  the  segments  very  numerous,  almost  equalling 
tbose  in  the  sixth  cirrus ;  upper  segments  of  both  rami  much  elongated, 
each  with  only  a  circle  of  spines ;  segments  in  the  above  first  three    . 
pain  of  cirri  only  slightly  protuberant.     Posterior  cirri  elongated,  with   ' 
tbe  upper  segments  bearing  three  pairs,  and  the  lower  segments  four 
pain  of  main  spines,  between  which  there  is  a  small  intermediate  tuft. 

19 
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Affinitiet. — This  noble  BnUnua,  in  nil  the  chftncten  derired  Arom  iU 
opercular  vnWea,  and  from  its  cirri,  is  doaely  allied  to  tbe  lut  Kpean: 
in  the  atracture,  hovever,  of  the  shell  and  of  the  baaia,  it  comes  doatr 
to  the  fallowing,  B.  Jloseuliu.  The  creeta  on  the  onder  aide  of  the 
acutum,  for  the  latertl  depressores,  are  confined  to  theee  three  apedn ; 
and  the  cresta  for  the  ro*tral  depreBtoree  are  confined  to  B.  img>er*tor 
and  treatitus,  but  tbey  are  generally  rudimeataiy  in  the  latter.  The 
internal  baeal  structure  of  the  parietea  ia  atngularly  like  that  of  €Mam>iia 
earetla,  though  there  is  no  oiker  apecial  affinity  to  that  genna.  In  the 
nature  of  basia ;  in  the  otructure,  to  a  certain  limited  extant,  of  the 
walla  of  the  shell ;  in  the  narrowneM  of  the  carino-lateral  comput- 
ments ;  in  the  elongation  of  the  third  pair  of  cirri ;  in  the  ereats  for  the 
roatral  and  lateral  acuEal  depreasorcs,  B,  imperator  cornea  nearer  to  the 
genus  Tetraclifa  than  does  any  other  apeciea  of  BalaJlltB. 


40.    BaLANUS    FL0BCDLB8.       PI. 


5  a—hf. 


Shell  purple  or  dirty  white,  with  the  internal  hagal  edga 
of  the  parietea  rough  with  irregular  points  and  ridges  ;  radii 
narrow  or  absent;  basis  excessively  tkin,  in  appearance 
absent.  Scutum  with  crests /or  the  lateral  depressor  mmcle : 
ferguin  very  narrow,  with  the  spur  pointed. 

Var.  sordidua.  (PI.  8,  fig.  bb)  ihell  plobuto-emueal,  dirty  nekUe, 
milk  Jtumerout  tharj),  narrou),  longilttdinal  foldi  or  ridge: 


Ilai —Pem  nnd  Cliile ;  gencnillv  attached  to  the  ConchoUpat  j. ,  _. 

(o  Bnlaaia  psittactu,  and  associated  with  Chtkamalta  tcabnaa.  Far.  torJidn, 
inhabits  Tierra  del  Fuego,  attached  to  Uttoral  sbeUs,  wood,  and  rock,  auoctaled 
with  CA.  icabron/3. 
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PI.  8,  fig.  5  c,  and  others  t8  much  elongated  as  in  fig.  5  cf:  these  latter 
come  firom  an  elongated  cylindrical  shell.     The  valve  externally  is 
nniunaily  convex :  the  apex,  also,  projects  freely  to  an  unusual  degree. 
iDtemally,  the  articular  ridge  b  moderately  prominent :  the  adductor 
ridge  is  prominent  and  much  curved :  in  the  upper  part  it  either  lies 
dose  to,  or  at  some  little  distance  from  the  articular  ridge.    The  lateral 
depreaaores  are  attached  to  several  little  crests,  occupying  a  cavity, 
(often  bordered  above  by  a  little  ridge)  close  beneath  the  adductor 
ridge.      Terffum^  extraordinarily  narrow  and  elongated ;  beak  trian- 
gular, purple :  a  longitudinal  furrow  runs  down  the  valve :  spur  nar- 
row, long,  bluntly  pointed,  lying  close  to  the  basi-scutal  angle  of  the 
valve :  the  scutal  margin  is  nearly  straight  and  parallel  to  the  spur. 
Internally,  the  articular  ridge  is  prominent :  the  crests  for  the  depres- 
9ore«  are  moderately  well  developed :  the  upper  part  of  the  valve  is 
marked  by  a  purple  patch,  bounded  on  one  side  by  the  articular  ridge, 
Wknd  on  the  other  side  by  a  very  slight  special  ridge.     There  is  some 
variability  in  the  narrowness  of  the  whole  valve,  aud  in  the  sharpness  of 
(he  spur. 

Parietet. — ^The  under  surface,  in  the  more  depressed  varieties,  is 
roughened  in  a  remarkable  manner  nearly  or  quite  up  to  the  sheath, 
vrith  very  irregular,  projecting,  and  branching  ridges,  and  sometimes 
vrith  depending  points.  These  ridges  and  points  are  granulated  on 
their  under  surfaces.  The  roughened  surface  in  the  more  conical  varie- 
ties is  confined  to  the  basal  inner  margin.  This  structure  is  nearly  the 
aame  as  that  in  B.  imperator,  represented  (PI.  8,  fig.  4  c),  but  the  little 
ridges  are  here  more  apt  to  be  concentric,  instead  of  radiating.  The 
lateral  edges  of  the  compartments  on  the  inside,  especially  the  carinal 
edge«,  project  inwards  beyond  the  inner  surface  of  the  shell.  The  sheath 
is  but  little  hollow  on  its  under  side.  The  diametric  growth  of  the  shell 
Beems  to  be  quite  capricious ;  in  the  same  group,  some  individuals  thus 
increasing,  and  others  not  at  all.  When  the  radii  are  developed  they  are 
narrow  and  white,  with  their  upper  margins  nearly  if  not  quite  parallel 
to  the  basis :  their  sutural  edges  are  formed  by  large,  irregular,  branch- 
ing teeth  or  septa.  The  ai^e,  also,  have  their  sutural  edges  coarsely 
^srenated  ;  and  when  the  shell  increases  by  diametric  growth,  they  are 
udded  to  above  the  opercular  membrane,  so  as  to  be  nearly  square  at  top. 
BaM, — When  a  shell  is  removed  from  the  surface  of  attachment, 
i^nd  inspected  even  under  a  lens,  there  appears  to  be  no  basis  whatever, 
either  adhering  to  the  shell,  or  to  the  supporting  surface  :  but  when  a 
more  careful  examination  is  made,  with  a  higher  power,  an  excessively 
thin,  translucent,  calcareous,  irregular  layer,  or  rather  film,  can  almost 
^ways  be  discovered.  This  would  be  more  easily  distinguished  if  the 
Bipecimens  had  adhered  to  rock  instead  of  to  the  rugged  shells  of  mol- 
luscs. At  one  time  I  thought  the  basis  was  partially  membranous,  for  I 
liave  certainly  scraped  oS  s>mall  fragments  of  membrane  from  the  sup- 
porting surface;  but  these,  when  examined  under  the  compound 
microscope,  seemed  always  to  consist  of  a  thin  sheet  of  the  yellow 
elementing  tissue ;  and  in  some  instances,  a  brittle  tilm  of  shell,  repre- 
acnting  the  true  basis  of  the  cirripede,  still  adhered  to  the  upper  surface 
of  the  membranous  bits  of  cement.     Nevertheless,  so  imperfect  is  the 
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CKlcareouB  basis,  tliat  I  should  not  be  surpriBed  if  portions  of  &  tnu 
niembrHDOUB  bnsis  did  renlly  in  some  cues  exist. 

Mouth :  Ubnim  vith  the  notch  wide,  genernll^  with  &  few  litth 
teeth  I  mandibles  with  three  teeth,  and  Home  infenor  knobs :  maxillK 
notched.  Cirri,  first  pair  with  one  ramus  shorter  by  tliree  s^raents 
than  the  other  ramus.  Second  and  third  pflira  short,  of  near]^  equal 
length,  thickly  clothed  with  spinea  ;  segments  very  little  protaberant. 
Posterior  cirri,  having  elongated  segments,  supporting  seTen  pairs  of 

I'ar.  aordiffus. — This  form  in  very  common  on  the  tidal  shores  of  the 
Strait  of  Magellan,  and  of  the  noiit  hern  most  parts  of  Tierra  del  Fuego, 
near  Cape  Horn  :  it  Uvea  attached  to  rocks,  mytili,  and  logs  of  wood, 
and  is  associated  with  Chthamalnt  »cabrotii».  It  almost  certainly  is 
the  most  antarctic  form  of  the  genus  Balanus.  If  I  were  guided  by 
eitemal  appearance  alone,  I  should  certainly  separate  this  form  apeci- 
fically  from  B.^oschIus,  but,  as  will  be  seen  in  the  following  description, 
the  difFerences  consist  only  in  rar,  tordidua  being  much  duUer  and 
riilher  differently  coloured,  in  the  longitudinal  folds  being  sharper  and 
more  prominent,  and  in  the  whole  shell  being  rather  more  globolar, 
and  on  an  average  rather  larger;  but  in  the  trne  B.Jloievlva  there  is 
considerable  variation  in  ail  these  respecta,  as  there  likewise  is  in 
var.  tordidvti  thus  some  of  the  cylindrical  vnrietiea  of  the  latter 
bave  less  prominent  ridges  than  even  var.^otcttliu.  In  general  ap- 
pearaocc  1  have  seen  some  nearly,  but  not  exactly,  intermediate 
forms ;  therefore,  I  do  not  feel  positive  that  these  forms  may  not  b« 
specifically  distinct,  but  have  failed,  after  careful  examination,  to  find 
any  BufRcient  diagnostic  eharactera.  Moreover,  in  the  case  of  Balantu 
lairia,  I  was  led  to  believe  that  there  is  an  equal  and  somewhat 
analogous  amount  of  variation  in  the  ^pecimenB  inhabiting  Tieira  del 
Fuego  and  northern  Chile ;  and  in  this  rase  I  was  enabled  to  abow  the 
existence  of  strictly  intermediate  forms  in  the  intermediate  diatricta. 

The  shell  in  var.  tordiJus  is  generally  globulo-conical,  dirty  white, 
frequently  with  a  green  tingi',  Irom  the  gruwtb  of  confervoiJ  matter. 
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the  Bcntuni,  id  that  speciea,  &  aingle  little  ridge,  fo res lindo wing,  as  it 
'were,  the  crests  for  the  lateral  acuta!  dcpresaores,  so  remarkable  iu  our 
present  apeciea.  Id  the  strucluic  of  the  ebell  nud  of  the  basis,  B.Jtoi- 
dilua  ia  iDuch  more  closely  related  to  tlie  last  species,  or  B.  imperator. 
If  it  had  been  poasible  to  hnve  arranged  the  speeies  in  a  siogle  line, 
X.JtoteulnM  ougut  undouhtedly  to  havi;  beeu  placed  hetween  B.  earioavi 
^ud  iw^Krafor. 


41.  Balanus  bxsdlcatbs.     Pi.  S,  fig.  Gfl — 6  c. 

Bajahus  HDLCATiNus  (?)  ^^11,  Bpud  D'Otiialius  (sine  desoript. 
nut  tabula),  Geologie  de  Belgique, 
1863.* 

Radii  wilh  iJitir  upper  taar^tm  oblique  and  stnootA; 
Natural  edges  smooth :  bonis  jjermeated  by  large  pores. 
Scutum  narrow,  loit/i  from  two  to  four  longitudinal  furrows : 
^crffum  with  the  spur  very  short,  broad  as  half  the  valve. 

Var.  plicatuf,  tnith  Ike  tea/U  dttply  foldtd ;  radii  Harroio,  with  their 
Wpper  margin*  tiery  oblique. 

Fostil  in  Coralliue  Crag,  Itoinslmlt,  Gedj3;ravc,  Sutton ;  Mus.  S.  Wood, 
Bowerbsnk,  J.  de  C.  SoirerGj.  Uauville,  daii9  Ic  Colautiii,  Mus.  G.  B.  Sonerby. 
^"ar.  plicalui,  Cordlinc  Cmg,  Sutton,  Mua.  S.Wooil.  Bolitcrbnrg,  oear  Hnsaeft, 
Belgium,  Mus.  Uusquct. 

General  Jppearanee. — Shell  conical  or  tubulo-conicsl,  often  rather 
globose  ;  walla  frequently  thin,  eiiher  very  Bmooth,  or  deeply  plicated 
loDgitudinally :  occaaionally  the  sHme  apecimen  ia  aujooth  in  the  upper 
part,  nnd  itrongly  plicated  in  the  loner.  The  Riidii  in  tlie  larger  speci- 
meoB  are  wide,  H&d  with  their  upper  mnrgins  only  slightly  oblique;  in 
the  ■mailer,  they  are  narrower  and  much  mure  oblique,  but  in  each  case 
tbeir  upper  margins  are  amouth  and  alightly  bowed.  Colour  apparently 
originally  nearly  white,  but  with  the  alse  generally,  in  the  smaller 
specimens,  clouded  with  a  dark  tint:  the  radii  are  usually  striped 
feebly  in  longitudinal  lines.  Bnsal  diameter  of  largest  specimen  tj  of 
ao  inch  ;  but  tliis  seema  lo  have  been  an  unusual  aize. 

Sntta :  narrow,  with  the  hasul  mai^iu  forming  an  unue^ually  small 
angle  with  the  occludcnt  margin  ;  surface  slightly  convex,  with  lincH 


\ 


•  1  am  indebted  lo  M.  Bosiiuot  for  a  sppcimen,  beariug  lliia  name  aud  refer- 
ence, found  in  llin  '  Systeme  lloldcrien'  of  Hiimont,  (niioceuo  ancordiug  to  Sir 
C.  ijell)  at  Bolderbe^.  Tlio  specimen  consists  of  a  rostrum,  with  a  jKirtiuii 
of  tlie  base  attached ;  aiiil  as  tlieae  parts  arc  iu  some  degree  cliBracteiiatic,  I 
{ulVj  believe  Ibis  s|)eci[ntu  to  be  tlie  B.  liUnlca/iu.  I  liopc  hereafter  to  give  in 
Uie  Fil»)ntogrBpliical  Series  [ullvr  illuslmttons  of  tlib  aud  the  following  fossil 
syeciw. 
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of  growth  approximnte,  modentely  prominent ;  on  the  tergal  hM  of 
the  Talve,  two  dutinct  rather  broiid  furrowa,  with  loinetimes  a  third, 
and  even  a  foartb,  nearer  to  the  occladent  margin  (PI.  8,  fig.  6  a), 
extend  from  tlie  apex  down  the  valve,  and  give  it  a  very  peculiar 
appearance :  the  furrowa  near  the  tergal  margin  are  the  deepeit. 
Internally,  the  npper  part  of  the  valve  it  roughened  with  amali 
points  :  the  articular  farrow  is  nnusually  wide :  the  articular  ridge  ia 
very  prominent  and  but  little  refiexed,  with  the  lower  end  almoat 
abruptly  cut  off:  the  adductor  ridge  ia  prominent,  but  abort :  there  are 
amall  deepish  pits  for  the  rostral  and  lateral  depressorea. 

Terga  (G  b),  broad,  flat,  with  a  slight  narrow  prominent  rim 
along  the  acutal  margin,  which  margin  is  slightly  bowed.  The  baaal 
margin  on  the  carina!  «ide  of  the  apur  slopes  so  gradually  tovrarda 
the  spur,  that  the  latter  is  barely  distinct,  and  is  very  abort,  not 
depending  nearly  half  ita  own  width  beneath  the  basi-scntal  angle : 
it  is  broad,  namely,  meaanred  across  the  upper  part,  as  broatf  aa 
half  the  valve ;  ita  basal  end  is  obliquely  ronnded  off  on  tbe  carinal 
side ;  it  is  placed  close  to  the  basi'Scutal  angle.  The  carinal  mugta 
of  the  valve  is  just  perceptibly  bowed,  and  is  formed  by  rectangularij 
upturned  linea  of  growth.  Internally,  the  upper  part  of  the  valve  ia 
rough  t  the  articular  ridge  is  prominent ;  the  cresta  for  the  teigat 
depressorea  muscles  are  moderately  well-developed. 

Parietei,  not  porose  ;  internally,  the  ribs  are  smooth,  with  their  baaal 
edges  very  finely  or  barely  denticulated.  The  radii  (as  already  atatcd) 
are  of  variable  breadth ;  they  have  their  upper  margins  either  veij 
slightly  or  highly  oblique,  but  alwaya  smooth  and  rounded :  thor 
sutural  edges  are  quite  smooth,  or  sometimes,  with  a  strong  lens,  tr«cea 
of  traQHverse  atriK,  representing  septa,  can  just  be  discovered.  The 
alte  have  their  upper  margins  very  oblique ;  their  autural  edgea  are,  in 
the  large  specimens,  quite  smooth ;  in  tbe  younger  ones,  plainly 
creuftted;  the  recipient  furrow  being  cbarly  marked  with  these  teeth. 
't  plniuly  porose 
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42.  Balanus  dolosus.    PI.  8,  fig.  7. 

Radii  with  their  upper  margins  oblique  and  smooth; 
sutural  edges  stnooth:  basis  permeated  by  large  pores, 
Tergum  with  the  spur  not  very  shorty  broad  as  one  third  of 
valve. 

FoiiU  in  Red  and  Mammaliferous  Crag,  England ;  Mus.  S.  Wood,  Bowcrbank, 
Ljell,  i,  de  C.  Sowerby,  Hensiow,  &c.  Mammaliferous  Crag,  Postwick, 
near  Norwich,  Mns.  LyeU. 

This   species   so  closely  resembles  B.  bisulcatus,  both 
externally  and  in  all  the  essential  characters  of  the  parietes, 
i^dii,  and  basis^  that  it  is  quite  superfluous  to  describe 
Over  again  these  parts.     The  specific  characters  are  derived 
ftx>ni  the  opercular  valves,  which  present  well  defined  dis- 
tinctions, found  by  me  constant  in  several  specimens  of  both 
Species.     B.  dolosus,  like  B,  bisulcatus,  has  quite  smooth 
^nd  deeply  plicated  varieties,  often  adhering  to  the  same 
Vinivalve.     The  ribs  on  the  inner  surfaces  of  the  parietes 
remarkably  prominent.     I  think  the  upper  margins  of 
he  radii  are  in  this  species  rather  more  oblique  than  in 
I.  disulcatus.     The  sutural  edges  of  the  radii  are  marked 
V)y  the  finest  striae,  representing  septa.     The  sutural  edges 
^Df  the  alae  are  generally  distinctly  crenated.     The  basis  is 
^jften   slightly  cup-formed,   and  very  plainly  porose  :  its 
surface  is  marked  by  radiating  ridges.     The  orifice  of  the 
shell  is  large,  and  elongated,  especially  in  young  specimens. 
The  basal  diameter  of  the  largest  specimen  is  -4  of  an  inch. 

The  Scuia  ha?e  no  trace  of  the  two  or  three  longitudinal  furrows  so 

conspicuous  on  these  valves  in  B.  bisulcatus,  and  which,  in  that  species, 

aran  down  from  the  apex  of  the  valve ;  this  fact  showing  that  the  furrows 

vccur  in  quite  young  individuals.  The  whole  valve  is  not  quite  so  narrow 

«s  in  B,  bisulcatus,  but  otherwise  agrees  with  it  in  shape  :  intertially, 

there  is  hardly  any  difference :  the  articular  furrow  is  not  so  wide  :  the 

articular  ridge  is  very  prominent,  and  abruptly  truncated  at  its  lower 

end :  the  adductor  ridge  is  also  prominent;  it  here  runs  a  little  higher  up 

the  valve  than  in  B,  bisulcatus.     The  Terytim  differs  more  in  the  two 

species :  the  spur  ia  not  so  broad ;  measured  in  its  upper  part,  it  is 

only  about  one  third  of  the  entire  width  of  the  valve,  instead  of  heiu^ 
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half  as  wide  aa  the  valre :  it  is  conniderably  longer,  depending  beneath 
the  bui-scutal  angle  more  )hati  half  its  own  width:  the  baaal  margin 
of  the  valve  on  the  carinal  aide,  does  not  slope  ao  giwluaily  into  the 
apur:  the  occludent  and  carinal  margini  are  slightly  arched,  as  in 
B.  bimlcatvt.  Internally,  the  surface  is  rou;;h,  the  articular  ridge  u 
promiQent,  and  tlie  crests  for  the  tergnl  depresaores  are  well  developed, 
— all  nain  B.  buuleataa.  It  is  rcmarlcnble,  how  generally  the  opercular 
TaWes  have  been  preserred  in  thia  species  in  itn  fossil  condition,  aa 
compared  with  most  other  species  of  the  genus. 

It  is  not  easy  to  distinguish  by  external  characters  the 
rugged  varieties  of  this  species  from  B.  crenatug;  indeed, 
the  only  difference  is  that  the  furrows  receiving  the  edges  (rf 
the  radii,  generally,  exhibit  in  B.  crenataa  a  slight  inipres- 
sion  of  the  septa,  which  are  entirely  absent  in  B.  dolosut. 
By  internal  characters,  such  as  the  non-porose  parietes,  and 
porose  basis,  our  present  species  widely  differs  rrom  B, 
crenatus. 


43.  BALANtia  DNGDiFORMis.    PI.  8,  fig.  8  a — 8i 


/.  de  G.  Smoerbg  (!)     Mineral  ConchologJ 
(sine  descriptione)  Tab,  648,  fig.  1, 
(Jan.  1846). 
EHISllA.     J.  dt  C.  Smcrrbf  (!)     lb.,  fig.  3. 
PEBF1.EXUS.     Ni/il,  apad  B'Omalios  (Sine  descript.  vel 
Tab.),  Geologic  do  la  Belgiquo,  1853.* 
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This  species,  the  most  ancient  one  as  yet  well  known 
in  the  genus,  presents  to  the  systeniatist  a  most  un- 
fortunate peculiarity,  in  the  parietes  being  almost  as 
often  as  not  permeated  by  small  pores :  I  have  seen  no 
other  instance,  except  to  a  limited  degree  in  B.  glandula^ 
of  this  character  being  variable,  and  hence  it  must  be  still 
considered  of  high  classificatory  value,  in  so  varying  genus 
as  Balanus.  Owing  to  this  varying  condition  of  the 
parietes,  together  with  the  basis  being  quite  solid,  our 
present  species  has  as  good  a  claim  to  be  ranked  in  the  last 
as  in  the  present  section;  indeed,  I  think  it  has  more 
afSnity  to  B.  crenatus  and  glandula  in  the  last  section,  than 
to  any  other  recent  forms ;  I  have  placed  it  in  its  present 
place,  owing  to  its  intimate  affinity  to  B.  vurians,  in  which 
the  parietes  seem  always  to  be  solid ;  and  partly,  1  believe, 
because  all  the  first  specimens  examined  by  me  exhibited 
no  traces  of  parietal  pores.  Owing  to  the  kindness  of 
Mr.  F.  Edwards,  I  have  seen  the  original  specimens,  excel- 
lently figured  by  Mr.  J.  de  C.  Sowerby  in  the  *  Mineral 
Conchology :'  I  can  perceive  no  difference  between  B,  un- 
guifomiia  and  ermnuy  excepting  that  the  walls  in  the  latter 
are  longitudinally  folded, — a  character  we  know  to  be  vari- 
able in  so  many  species.  In  both  varietcs,  the  parietes  are 
sometimes  porose  and  sometimes  solid.  The  smaller  speci- 
mens, however,  figured  in  the  'Mineral  Conchology'  to  the 
right  hand,  may  possibly  be  a  distinct  species,  as  I  infer 
from  the  narrowness  of  their  radii. 

General  Appearance, — Shell,  tubulo-conical,  sometimes  considerably 
elongated  and  sub-cylindrical :  surface  either  very  smooth,  or  slightly 
folded,  or  deeply  folded  so  as  be  strongly  ribbed  longitudinally  :  orifice 
rather  large,  rhoinboidal,  narrow  at  the  carinal  end,  toothed,  but  not 
deeply :  walls  rather  thin  and  fragile :  radii  of  moderate  width,  with 
tbeir  summits  oblique,  not  quite  smooth.  Basal  diameter  of  largest 
•pecimen,  about  three  quarters  of  an  incb. 

Scuta,  with  the  external  surface  smooth  :  there  is  a  trace  of  a  furrow 
running  down  the  valve  from  the  apex,  near  to  the  occludent  mar- 
^D,  and  this  is  only  worth  mentioning  from  the  aualogous  furrows  in 
B.  hituleatus.  Internally,  the  upper  surface  of  the  valve  is  roughened: 
the  articalar  ridge  is  very  prominent,  and  slightly  reflexed  :  there  is  no 
ditiiDct  adductor  ridge ;  there  is  a  slight  but  variable  depression  for 
the  lateral  depressor.  Tergtwi,  with  the  longitudinal  furrow  shallow  ; 
ipor  moderately  long,  about  one  fourth  or  one  fifth  of  the  width  of  the 
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iwu  widtU  from  I 
end  bluutly  pointed :  the  bual  margin  oa  the  oppoute 
■por  (brms  a  nearly  atrught  line  ;  the  carinal  margin  haa  an  extreiBcly 
narrow  border  formed  by  nptnrned  linea  of  grovtb.  Intemallj,  tbe 
surface  ii  roughened  with  little  points  :  the  articular  ridge  iapromiiunt; 
ibe  creata  for  the  t«rgal  depresaores  moderately  prominent. 

Parietet :  the  longitudinal  ribs  on  the  internal  a urfac«  ara  ntfaer 
feebly,  or,  in  the  lower  part,  atrongly  developed  ;  their  baud  enda  are 
only  juat  perceptibly  deutic dated.  Aa  already  stated,  in  abont  half 
the  apecimena,  there  were  no  traces  of  panetxl  porea ;  in  the  otlier 
half  there  were  either  distinct  or  obacure  pores ;  the  porea  are  cireoUr, 
generally  of  unequal  aitea,  and  never  large;  in  the  same  iDdividiud 
they  would  sometimea  be  almoat  wholly  abaent  in  aome  of  the  compart- 
meata,  and  quite  plain  in  the  other  compartments.  The  Radii  we 
either  moderately  wide  or  rather  narrow,  and  have  their  npper  margiDS 
very  oblique,  and  not  distinctly  arched,  and  not  quite  amooth :  their 
autural  edges  are  very  finely  crenated,  the  teeth  or  septa  not  being 
denticulated.  The  upper  margins  of  the  oLb  are  rather  lesa  obliqne 
than  those  of  the  radii :  their  autural  edges  are  barely  crenated.  The 
AiMuia  thin,  and  without  any  trace  of  pores  j  the  npper  snrfaoe  is  aome- 
times  furrowed  in  radiating  hues. 


44.  Balanus  varians.     PI.  8,  fig.  9. 

B.  VAHIAMS.     6.  B.  SeneerBf,  in  Darwin's  Geolog.  Observ.  on  South 
America,  (Sept.  1846),  Tab.  9,  fig.  i,  5.  0. 

Parictes  moderately  thick :  radii  mth  their  upper  marjfitu 
very  oblique ,-  sutural  edges  almost  smooth,  or  finely  crenated: 

basis  finely  porose.     Terguni  wiih   the   spur  small,  narrate. 
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tooUwd,  luge,  snb-trigonalt  walla  eitlier  smooth  or  Inngitudinally  folded; 
the  elongated  tpedmens  are  moat  apt  to  be  BmootD.  The  Radii  are 
WTinr  and  obliqne.  Diameter  of  largest  specimen  above  tbree- 
quiten  of  an  indi. 

Seutu,  with  tbe  lines  of  growtb  moderately  prominent ;  the  internal 
ntface  of  the  TalTe  ha*  been  ill  preserved ;  but  a  very  prominent, 
lordly  reflexed,  articular  ridge,  can  be  distinguished,  as  well  as  the 
ibMQce  of  an  adductor  ridge.  Teiya,  with  no  distinct  longi- 
tvdinal  furrow  running  down  the  valve  :  spur  short,  bluntly  pointed, 
HiiDV,  about  one  firth  or  one  sixth  of  width  of  valve ;  placea  at  above 
itt  owD  with  from  the  baai-acntal  angle  ;  the  baaal  margin,  on  each  side 
doMto  the  spur,  curves  towards  it.  Internally,  all  that  can  be  distln- 
giDilied,  is  that  the  articular  ridge  ia  prominent. 

Pvietei :  their  inner  surfaces  appear  to  liave  been  nearly  smootiij 
ttw  ibaence  of  parietal  porea  could  be  made  out  only  by  polishing  a 
tnniverse  section.  The  Radii  are  narrow,  and  have  their  Upper  margina 
mj  oblique  and  rather  smooth :  in  tbe  elongated  varieties  the  sutural 
tdp  ippears  to  be  almost  abaolutely  amooth  ;  in  the  conical  specimens 
it  ii  ilightly  crenated,  Che  septa  being  apparently  not  denticulated.  In 
linng  ipeaes  we  have  a  similar  variation  in  the  state  of  the  autural 
tdgn  oF  the  radii,  in  B.  balanoidei  and  erenatut  tbe  edges  being  much 
■nuMther  in  much  elongated  apecimens  than  in  other  varieties.  Tbe 
a'*  have  their  upper  margins  less  oblique  tlian  those  of  the  radii,  with 
tlitirmtural  edges  barely  crenated.  The  Batii  is  either  tlat,  or,  in  tbe 
ddngated  apecimcns,  deeply  cup-formed  ;  in  section  it  can  be  seen  to 
I*  fiaely  and  irregularly  porose. 


45.  Balands  INCLU8US.     PI.  8,  fig.  10  rt — 10  e. 

SJetf  reddish-brown :  radii  broad,  with  their  nj^er  mar- 
Si»t  not  oblique,  or  only  moderately  oblique ;  sutural  edyea 
^k  plainly  denticulated  septa  :  basis  porose.  Scutum  icith- 
"«/  an  adductor  ridye ;  teryum  with  the  spur  rather  narrow. 

^ar.  {«)  (PI.  8,  fig.  10  6,  10c),  with  Ike  ihell  elongattd  in  il» 
'Vln-cartjial  axu ;  batia  narrow,  cliupint/  the  stem  of  a  :oopigle; 
'*ttrtl  eompartmenU  much  broader  Ikan  the  almost  linear  roatruin, 
'■nu,  and  carino-lateral  eompartmenU. 

Vw.  (6),  witk  rovffh  longitudinally  folded  uialU,  and  with  the 
•"■Wirt  of  the  radii  formiitg  an  angle  of  about  4  j°  with  the  baei*. 


^Mil  in   Coralline  Cnt^,  Siitton   and   Gcd^mTe ;   attnclicd   to    folioccuiis 
"JOHBi  Mus.S.  Wood,  Bowerbaiik.    I'nr.a.  Coralline  Crag,  Siittou,  utlaclu'J 
'"  cjliiidrical  branches  of  cornla ;  Mu^.  S.  WikiiI,     yar.  6.  uttached  to  shells, 
L,  UanoTcr,  Mus.  Lyell ;  Biuidc,  Wcstiibulla,  Mus.  hLrautz. 
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sou  BALANIDA. 

My  materials  consist  of  a  beautiful  series  of  specimens  in 
Messrs.  Wood  and  Bowerbank'a  collections ;  but  unfor- 
tunately only  a  single  young  specimen  had  its  opercnlar 
valves  preserved.  Not  one  specimen  of  the  very  curious 
variety  (a)  had  opercular  valves,  yet  1  cannot  feel  any  doubt 
about  its  being  only  a  variety,  caused  by  its  attachment 
to  a  tliin  cylindrical  branch  of  a  coral,  instead  of  to  a 
foliaceous  Bryozoon ;  it  will,  however,  be  convenient  to  give 
a  separate  description  of  this  very  remarkable  form.  With 
respect  to  var.  (i),  both  seta  of  specimens  came  to  me 
with  the  name  B.  stellaria,  of  Bronn ;  but  as  Bronn  dis- 
tinctly states,  that  in  his  species  the  parietes  are  porose,  and 
as  such  is  not  here  the  case,  this  cilnnot  possibly  be  that 
species :  these  specimens  did  not  possess  their  opercular 
valves,  and  therefore  cannot  be  identified  with  certainty. 

General  Appearance. — Shell  conical,  with  the  orifice  rather  Urge, 
and  rhomboidal.  The  surface  is  very  Bmooth,  except  in  var.  (b.)  (not 
the  Continent,  in  which  it  ia  rugged  and  longitudinally  folded.  The 
colour  ia  oclireous-brown  (chiefly  no  doubt  derived  from  the  imbcddinc 
eulistauco)  tiugcd  with  red.  Tlie  radii  often  hare  a  much  darker  apd 
more  iliatiuct  red  tint ;  they  are  sometimes  longitudinally  atri{>ed  with 
dirty  white.  The  radii  are  broad,  with  their  summits  straight,  and  very 
slightly  oblique ;  in  var.  b,  however,  they  slope  at  an  angle  of  about 
4.')°.  Basal  diameter  of  largest  Bpecimens  '6  of  ao  inch  ;  bat  this  ia 
an  unusual  size. 

Scuta  (from  a  young  individual),  with  the  growth  ridge*  litUe 
prominent.     Internally  the  articular  ridge  is  moderately  prominent. 
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gated  in  the  rottro-cariDal  axis,  sometimes  to  a  great  degree ;  I  have 
Been  a  specimen  *25  of  an  inch  in  this  axis  and  only  '1  in  its  broadest 
part;  but  this  is  a  very  unusual  degree  of  elongation.  The  most, 
remarkable  character  is  the  extraordinary  narrowness  of  the  carina,  the 
carino-lateral  compartments,  and  of  the  rostrum,  compared  with  the 
great  breadth,  especially  along  the  basal  margin  (PI.  8,  fig.  10  5,  10  e), 
of  the  lateral  compartments.  The  radii  are  of  unusual  breadth.  The 
tips  of  the  rostrum  and  of  the  lateral  compartments  are  a  little  arched 
in,  tending  to  make  the  shell  somewhat  globular.  The  true  basis  is 
extremely  narrow  (fig.  10  c)  :  it  is  deeply  grooved,  from  clasping  the 
thin,  cylindrical  stem  of  the  coral  to  which  it  had  adhered ;  and  I  have 
seen  specimens  in  which  the  opposite  edges  of  the  groove  had  met,  a 
tube  having  been  thus  actually  formed.  From  the  grooved  basis,  and 
from  the  elongation  of  the  shell  in  the  rostro-carinal  axis,  this  species 
presents  so  close  a  general  resemblance  to  Balanus  calceolus,  and  its 
allies,  that  I  have  seen  it  in  a  collection  arranged  on  the  same  tablet 
with  a  fossil  specimen  of  B.  ealceolua.  Notwithstanding  the  above 
several  strongly- marked  characters,  by  which  this  variety  differs  from 
the  ordinary  form,  there  is  a  resemblance  in  colour  and  aspect,  whicii 
though  difficult  to  be  described,  made  me  from  the  first  suspect  that  the 
two  were  specifically  identical.  In  no  point  of  real  structure  is  there 
any  difference,  excepting  that,  perhaps,  the  pores  in  the  basis  are  here 
rather  smaller ;  but  this  might  arise  from  the  little  development  of  the 
peculiar  basis.  Having  covne  to  this  conclusion,  I  was  interested  by 
finding  a  specimen  in  Mr.  Wood's  coUection,  which  had  originally 
fixed  itself  (judging  from  the  form  of  the  basis)  on  a  cylindrical  stem, 
but  which  had  snbse(|uently  grown  on  to  an  adjoining  flat  surface  ; 
consequently,  one  side  of  the  shell  presented  all  the  peculiar  characters 
of  the  present  variety,  whereas  the  other  side,  at  the  rostral  end,  was 
nn distinguishable  from  the  ordinary  form.  The  unequal  development 
of  the  rostrum  on  the  two  sides  was  very  striking,  and  clearly  showed 
how  great  an  eficct  could  be  produced  by  the  nature  of  tl^e  surface  of 
attachment. 

This  singular  variety  cannot  be  considered  accidental,  in  the  sen.se  in 
which  this  term  may  be  applied  to  some  varieties :  the  larva  evidently 
fixes  itself  intentionally,  in  a  certain  definite  position,  on  the  branch  of 
the  coral  (when  a  branch  is  cliuscn).  exactly  as  in  the  case  of  Balanus 
ealeeoluSf  or  Scalpellum  vulyare.  But  when  other  species  of  Balani 
occasionally  fix  themselves  on  branched  corals,  their  position  seems  to 
be  accidental  and  unsymmetrical ;  thus  among  the  symmetrically  elon- 
gated specimens  of  the  present  species,  I  found  one  specimen  of  Balanus 
oisulcatuSf  which  had  evidently  been  attached  in  an  almost  transverse 

rmition  to  a  branch,  and  had  thus  become  much  distorted ;  so,  again, 
have  seen  specimens  of  the  recent  B,  amaryllis  attached  irregularly 
to  a  Gorgonia,  in  the  midst  of  the  symmetrically  elongated  shells  of 
BaUinua  namcula,  an  ally  of  B.  calceolus. 

This  variety  does  not  seem  to  attain  so  large  a  size  as  the  ordinary 
form. 

Affinities, — This  species  is  allied  to  the  two  last-described  fossils, 
namely,  B,  varians  and  unffui/ormis,  but  is  perhaps  more  nearly  related 
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to  the  recent  B.  allium,  &n  iuhabitant  of  the  Barrier  Reef  of  AiutnKa. 
The  longitudinHlly  folded  rnriety  (b)  can  hnrdl;  be  dJBtingioubeJ  by  «i- 
-ternal  nepect,  or  even  b;  the  operculu  valTes,  from  B.  ereiwhu;  bat 
when  the  shell  is  disarticuUtea,  the  poro«e  wkIIr  and  non-porou  badi 
of  B.  crtnalat,  fallow  of  no  miMake  in  the  diagnosia  of  the  two  ■pedn. 


2.  Sub-Genu9 — Acasta.     PI.  9, 

AcASTA.    iMiek.    Joiunal  de  Phjaiqne,  tow.  luxr,  1817, 

Compartments  six ;  parietes  and  basis  non-poroae .-  boM 
calcareous,  cup-formed,  not  elongated,  attached  to  yjot^/et,  or 
rarely  to  the  hark  of  Jds. 

Distributiou  mundane;  imbedded  in  sponges  and  tbe  spongo-likfl  bui  of 

This  sub-genus,  in  one  sense,  is  a  very  natural  one,  inae- 
iQUch  as  all  tlie  species  tire  closely  allied  in  esseatial  struc- 
ture, in  general  appearance,  and  in  habit.  On  the  other 
hand,  in  the  structure  of  the  shell,  in  all  the  characters 
derived  from  the  opercular  valves  and  animal's  body, 
Acasta  cannot  properly  be  distinguished  generically  from 
some  species  of  Balanus ;  thus  B.  navicula  and  cymbiformia 
agree  in  the  paiictes  and  basis  not  being  porose  and  in  all 
other  essential  respects,  differing  only  in  the  shell  being  more 
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in  the  arrangement  of  its  spines,  and  in  some  other  points, 
from  the  rami  of  the  two  posterior  pairs  of  cirri, — a 
character  not  as  yet  observed  in  any  other  cirripede. 
Had  not  the  genus  Acasta  been  already  founded  and 
extensively  admitted,  certainly  I  should  not  have  formed  it; 
but  considering  the  close  similarity  in  habits,  aspect,  and 
structure,  of  the  nine  species  of  Acasta^  and  considering  the 
already  large  size  of  the  genus  Balanus,  I  hope  I  may  stand 
excused  for  admitting  Acasta  as  a  sub-genus. 

General  Appearance. —  The  shape  varies  from  nearly 
globular  to  that  of  a  somewhat  flattened  acorn,  the  oriflce 
being  often  a  little  contracted  from  the  inward  curvature 
of  the  tips  of  the  parietes.  In  A.  spongiten^  however,  the 
orifice  is  generally  widely  open  ]  and,  on  the  other  hand,  in 
A.sporillu8y  the  orifice  is  reduced  to  a  mere  pore.  The 
usual  tint  is  pale  reddish,  but  A.  purpurata  is  purple, 
and  A.  gporillus  purpUsh-brown.  The  surface  is  either 
smooth,  or  is  shagreened  with  minute  points,  as  in  A. 
9pariiius,  and  /enestrata,  and  in  some  specimens  of  A. 
sulcata;  and  in  all  the  species,  except  A.  aporillus  and 
Jenestrata,  many  individuals  are  furnished  with  elongated, 
curved,  sharp,  shelly  points,  like  those  in  var.  spinosus  of 
Balanus  tifitinnabtdimi.  The  summits  of  the  radii,  which 
are  generally  of  moderate  breadth,  are  more  or  less  oblique; 
their  surface  is  often  marked  by  lines  parallel  to  the  basis, 
instead  of  by  vertical  lines  corresponding  with  the  lines  of 
growth^  as  in  most  species  of  Balanus.  The  carino-lateral 
compartments  vary  in  proportional  breadth  in  the  difierent 
species :  in  A.  sporillm,  they  tend  to  become  rudimentary, 
and  in  this  species  (PI.  9,  tig.  9  h)  their  basal  margins,  or 
rather  points,  do  not  reach  down  to  the  basis.  The  species 
are  all  small,  A.  glans  and  undtdata  are  the  largest,  being 
sometimes  '55  of  an  inch  in  basal  diameter. 

Opercular  Valves. — These  differ  in  no  generic  respect 
from  those  of  Balanus.  The  Scuta  are  striated  longi- 
tadinaUy  in  several  of  the  species:  the  adductor  ridge 
is  barely  developed  in  any,  being  most  prominent  in 
A.  cyathus.  The  articular  ridge  is  prominent  in  A.feyies- 
irata  and  purpurata.  In  the  Terga,  the  spur  is  cither 
truncated  and  very  broad,  or  moderately  narrow  and  bluntly 
pointed  :  the  surface  of  the  valve  is  often  depressed,  awd  '\w 
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A.  sponffitcs  and  fcnntrata  it  is  furrowed  in  the  line  ottl*^ 
spur.    The  articular  ridge  and  furrow  are  well  developed  i^^ 
//.  frnvxh-cta   iind  piirpiirahi.      The  crests   for   thp  ti'vc;!*^ 
dejjressor  muscles  are  either  absent  or  verv  feebly  devclojitti 

Siruciure  of  the  Parieiee  and  Badii. — ^The  puietes  tr~^ 
not  porosc ;  internally,  they  arc  either  smooth,  or  siightlj^^- 
or  strongly  ribbed  in  longitudinal  lines  -,  the  presence  c^*^ 
these  ribs,  which  are  hiiroologouB  with  the  pariutal  wspl— ^* 
in  Balanns,  is  variable  even  in  the  saino  species.  I^^™ 
J.  sporillm  the  inner  surface  ia  curiously  reticulated.  Tli»-  "^ 
sutural  edges  of  the  radii  are  cither  smooth,  or  very  aliphtl*^  J 
creuated  by  the  septa,  in  lines  parallel  to  the  basis.  TIi^-  * 
upper  margins  nl'  both  radii  and  alx  arc  always  mon;  or  Ick— ^ 
obfir|ue.  The  radii  sometimes  do  not  extend  down  to  t]>«»»  * 
basis;  and  in  this  ease,  as  will  prvsciitly  be  described 
apertures  are  left  in  the  lower  lialf,  lx:twecii  the  compart 
ments.  In  A.glana  and  tavigata  the  internal  luai-gin  of  tUueJ'* 
wall  of  each  compartment,  from  the  sheath  to  the  basis  -^« 
projects  inwards,  forming  inside  the  shell  as  many  double-^  * 
ridges  (PI.  9,  fig.  5  A),  as  there  are  compartments,  namely-  ^« 
six :  a  nenily  analogous  structure  occurs  in  wrtain  speciususss* 
of  llalnnus.  The  basal  edge  of  tlie  sheath,  in  most  of  the  ~^ 
species  (5  h,  9  h),  dei)ends  freely,  and  is  hollow  beneath,  bill 
this  is  always  a  variable  point. 

Bcuik. — The  base  is  either  saucer  or  cup-shaped,  but  in 
A.  cifathm  it  is  almost  tlat;  it  is  generally  symmetrical  oncL 
smooth,  with  the  lines  of  growth  closely  approximate.    lo^*^'^ 
A.fene8trata  the  basis  its  commonly  us  deep,  as  the  sliell  u  -^^ 
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little  external  points  (apparently  representing  spines),  each 
of  which  has  a  short  tubulus  extending  to  the  corium. 
Although  I  dissolved  the  basis  of  three  specimens^  I  could 
not  distinctly  make  out  any  cement ;  nor  did  I  see  any 
cement-ducts ;  yet  these  are  readily  distinguished,  after  the 
dissolution  of  the  basis  in  acid,  in  fialanus,  Elminius  and 
Tetraclita.  There  can  be  no  doubt  that  the  young  shell 
must  at  first  be  cemented  to  a  fibre  of  the  sponge ;  but  I 
suspect  that  the  cementing-tissue  is  not  subsequently  formed, 
onring  to  the  support  afforded  by  the  growth  of  the  enve- 
loping sponge.  As  some  species  of  fidanus  are  habitually 
or  occasionally  imbedded  in  sponges,  it  is  important  to 
observe,  that  the  species  of  Acasta  are  not  only  imbedded, 
but  are  attached  to  the  fibres  of  the  sponge :  but  even  this 
character,  as  we  have  already  seen,  is  not  sufficient  to  dis- 
tinguish the  genus  Acasta  from  Balanus,  for  B,  declivia  is  * 
attached  exclusively  to  sponge. 

Perforations  in  the  Shell. — Calcification  seems  often  to 
fail  to  a  certain  extent  in  this  genus :  the  basal  cup  in  most 
specimens  of  J.  spongitesy  and  in  some  of  A.  glans  and 
other  species,  is  irregularly  perforated  by  numerous  minute 
orifices,  closed  only  by  the  external  membrane,  and  filled 
up  inside  by  pulpy  corium.  In  some  specimens  of 
A.  spongites,  from  the  Cape  of  Good  Hope,  parts  of  the 
basis  were  riddled  like  a  sieve.  I  have  seen  similar  per- 
forations in  the  parietes  of  a  few  specimens  of  A,  glans.  In 
some  specimens  of  A.  sulcata,  the  radii  do  not  extend  quite 
down  to  the  basal  edge  of  the  walls  (PI.  9,  fig.  2  a),  and  in 
consequence  a  small  cleft,  closed  only  by  membrane,  is  left 
between  the  compartments,  for  a  little  space  above  the  basal 
cup.  In  A.  feno.strata  (fig.  7  a),  and  in  a  lesser  degree  in 
A.  purpurata  (8  a),  not  only  do  the  radii  not  extend  to  the 
basal  cup,  but  the  parietes  either  on  one  or  both  sides  of 
each  suture  are  hollowed  out,  so  that  six,  large  or  small, 
elongated,  membrane-covered  openings  are  formed,  which 
extend  from  beneath  the  sheath  down  to  the  basal  cup. 
These  openings,  which  I  have  not  seen  in  any  other  genus, 
will  be  more  fully  described  under  the  respective  species. 

Mouth, — The  parts  of  the  mouth  are  identical  in  the 
several  species,  and   present   no  generic  differences  from 


those  in  Balanus.  The  outer  maxillae  and  palpi  appear 
UDusnally  prominent :  the  labrum  is  deeply  notcned,  with 
no  teeth,  or  very  obscure  teeth  on  each  side.  The  mandibles 
have  five  teeth,  but  the  fit'th  is  gometimes  confluent  with  the 
inferior  angle.  The  maxillae  are  not  notched  ;  and  carry  one 
or  two  spines,  near  their  inferior  angle,  nearly  as  large  as  the 
upper  pair.    The  outer  maxillee  are  bilobed. 

Cirri :  in  the  first  pair,  the  rami  are  very  unequal  in 
length,  the  one  ramus  being  from  half  to  one-third  of  the 
length  of  the  other.  The  segments  in  the  second  and  third 
pairs,  are  not  bo  much  broader.or  bo  much  more  crowded  witti 
bristles,  in  comparison  with  the  three  posterior  pairs,  as  is 
the  case  with  most  species  of  Balanus.    The  three  posterior 

fiairs,  except  iu  A.  purpurata,  are  much  elongated,  and  the 
ong  thin  segments  bear  four,  and  sometimes  only  three, 
pairs  of  spines,  which  are  generally  doubly  and  finely 
serrated,  or  even  feathered.  The  most  remarkable  fact 
respecting  the  cirri,  is,  that  in  A.  spongites,  sulcata,  cyatkag, 
and  fflans,  the  fourth  pair,  instead  of  being  identical  in 
structure,  as  in  all  other  genera,  with  the  fifth  and  sixth  pairs, 
has,  on  its  anterior  ramus,  the  pairs  of  spines  more  crowded 
together,  with  the  little  intermediate  spines,  and  those  in 
the  dorsal  tufts,  a  little  longer  than  in  the  sixth  cirrus ;  and 
between  the  pairs  of  spines,  there  occur  some  straight,  up- 
wardly pointed,  very  minute,  and  very  thick  spines  or  teeth. 
And,  what  is  still  more  riMnarkuble  (as  will  hereafter  be 
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sack^  which  ran  to  the  opercular  valves,  seemed  rather  feeble 
in  most  of  the  species.     The  penis  in  several  species  was 
remarkably  long,  and  in  A.  spongites  I  noticed  the  straight 
projecting  point  at  its  dorsal  base,  as  is  common  in  Balanus. 
AffinitieSy  8fc, — At  the  commencement  of  the  description 
of  the  genus,  I  gave  my  reasons  for  keeping  Acasta  dis- 
tinct as  a  sub-genus  from  Balanus.   The  species  are  particu- 
larly troublesome  to  identify,   not  only  from  the  great 
variability  of  the  most  obvious  characters,  but  from  the  very 
close  general  external  appearance  of  most  of  the  species,  and 
the  consequent  necessity  for  cleaning  and  disarticulating  at  ^ 
least  one  specimen  in  every  group.     The  shape,  however,  of 
the  shell  and  basis,  and  the  state  of  their  disarticulated  edges, 
whether  smooth,  crenated,  or  toothed,  here  oflfer  more  service- 
able, though  still  very  variable,  characters  for  the  identifi- 
cation of  the  species,  than  is  usual  with  sessile  cirripcdes ; 
and  this,  probably,  is  in  part  due  to  the  almost  free  or  un- 
attached condition  of  the  whole  shell,  suspended,  as  it  were, 
in  the  midst  of  sponges,  which  they  inhabit.     The  opercular 
valves,  on  the  other  hand,  are  less  serviceable  than  usual. 

MangCy  Habitats,  ^c, — The  species  are  found  all  over  the 
world,  excepting  in  the  very  cold  latitudes.*  uicasta 
liBviffata  ranges  from  the  Red  Sea  to  the  Philippines; 
ui.  spongites  from  the  south  of  England  and  Wales  to  the 
Cape  of  Good  Hope ;  and  A,  cyatkns  from  Madeira  to  the 
West  Indies  ;  most  of  the  other  species  seem  to  have  rather 
confined  ranges.  The  East  Indian  Archipelago  seems  to 
be  the  metropolis  of  the  genus,  for  here  A.  Icevignta, 
yeneatrata^purpitrata,  and  sporillus,  are  all  found.  Of  these 
four  species,  A,  purpurata  lives  imbedded,  not  in  sponges, 
but  in  the  sponge-hke  bark  of  an  Isis ;  and  I  think  it  pro- 
bable,  that  A,  sporilliis  may  have  somewhat  analogous 
babits.  The  same  species  often  lives  imbedded  in  different 
kinds  of  sponge ;  thus,  I  have  seen  A.  Icevigata  and  vi/athus 
in  apparently  three  kinds,  and  A.  spongites  in,  as  I  believe, 
four  kinds.  The  genus  existed  during  the  miocene  period,  in 
the  Coralline  Crag,  under  a  form  closely  allied  to  A,  spongites, 

*  I  am  greatly  indebted  to  Mr.  Bowcrbank  for  his  great  kindness,  in  looking 
oyer  his  immense  collection  of  sponges  from  all  parts  of  the  world,  and  sending 
to  me  all  the  specimens  of  Acasta  he  could  find  imbedded  in  them. 
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1.   ACASTA  BPONOITES.      PI.  9,   fig.  Ifl — 1  rf. 

Lepas  SFOHOiTES.    Poli.    Teatftcea  otrinsqae  Sidlin,  1795,  lUi.  6, 

fig.  3—6. 
Balinub  sponoeosds.     Moniagu.     Test.  Brit.  Sappl.,  1S08> 

—  SPOHGITEB.     Ih  B/aineille.     Diet.  So.  Nat,  H.  116,  tg.  S. 
Lepas  sfohgiosa.     Wooift  General  Concholog;,  p.  47. 

AcASTA  MostAOUi.  LeanA,  in  LaicBrck,  AnimAaz  taaa  Tertibres, 
1S16,  et  in  Encjdop.  Brit.,  Sapplenieiit, 
1824,  vol.  3,  PI.  57.» 

—  —  J.  E.   Gray.      Annals    of   Fhiloeophj,   New 

Series,  vol.  10,  Aug.  1S36. 

—  spoNniTEa.     PAilippi.     Ecum.  MoUoa.  Sicilis,  vol.  2,  p.  811, 

]8t4. 
Balands  Montaoci.    Brown'i  Iliastrations  of  Conchology  (Sd  edit. 
184i),  Fl.  63,  fig.24— 26. 

Carino-lateral parietes  about  one  sixth  of  width  of  lateral 
parietes :  inner  surface  of  the  parietes  generally  ribbed 
feebly :  scutum  with  the  articular  ridge  abruptly  cut  off  at 

its  lower  end:  tergtim  with  the  spur  rounded-truncated,  about 

one  third  of  width  of  valve. 

S'<ii.--8oQtL  coast  of  England ;  South  Wales,  (Tenbj) ;  Portugal ;  N^lea ; 
Sicil; ;  Cape  of  Good  Hope. 
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Gf'nprnl  Appeariwcp.  —  The  shape  is  usually  that  of  a  cup,  the  oritice 
Leinir,  in  most  cases,  ratluT  hirire,  and  (Uepiv  iiotehi'd,  owiui;  to  tlie 
^reitt  obli(juity  of  the  radii  and  ahi*.  Tlie  surtafe  is  i:;c-nerally  smooth, 
but  furnished  with  sharp  calcareous  projections.  The  coh)ur  is 
piukish,  and  cliielly  iu  tlie  upper  part  of  the  shell;  the  lower  part  is 
often  yellowish  from  the  preserved  epidermis.  The  parietes  in  the 
car i no-lateral  compartments  are  always  narrow,  being  only  one  sixth  or 
one  seventh  of  the  width  of  the  parietes  iu  the  lateral  compartments. 
The  radii  are  not  very  wide,  never  equalling  in  width  the  parietes. 
The  basis  is  moderately  deep,  and  sometimes  very  deep,  being  even  occa- 
sionally curled  hke  a  horn  on  one  side.  The  specimens  from  Lisbon  and 
Maples  are  a  httle  larger  than  any  British  specimen  which  I  have 
aeeu  ;  the  former  being  *3  of  an  inch  in  basal  diameter. 

Scuta:  these  are  striated  longitudinally  in  close  lines,  generally 
plainly,  but  to  a  variable  degree.  Tlie  whole  valve  is  flat,  thin,  and  rather 
elongated,  with  barely  a  trace  of  an  adductor  ridge:  the  articular 
ridec  is  short  and  rather  prominent:  it  terminates  downwards  abruptly, 
and  this  does  not  appear  to  be  the  case  in  the  two  following  species. 
Terga:  these  are  small  compared  with  the  scuta,  they  are  slightly 
beaked :  the  spur  is  truncated  but  rounded,  more  especially  on  the 
€2arinal  side;  it  is  rather  more  than  one  third  of  the  width  of  the 
"whole  valve.  The  articular  ridge  and  crests  for  the  depressores  muscles 
mre  feebly  developed. 

Structure  of  the  Parietes  and  Radii. — The  state  of  the  inner  surface 
of  the  parietes  varies  much  ;  generally  they  are  slightly  ribbed  close  to 
tlie  basis,  the  ribs  sometimes  extending  up  to  the  sheath ;  rarely  the 
surface  is  quite  smooth.  The  edges  of  the  radii  are  slightly  crenated. 
rrhe  upper  internal  surfaces  of  the  radii,  where  overlying  the  alse,  are 
usually  marked  by  feeble  undulating  lines,  nearly  parallel  to  the  basis. 
"Fhe  alse  have  very  oblique  summits. 

Basis:  this  is  generally  of  a  regular  cup-like  form,  and  about  two 
thirds  as  deep  as  the  shell  is  high;  sometimes  it  is  pointed  at  the 
bottom  and  distorted.  The  edge  is  feebly  crenated,  and  rarely  quite 
•aiooth.  It  is  often  penetrated  by  small  rounded  irregular  holes ;  and 
I  have  seen  specimens  from  the  Cape  of  Good  Hope  with  parts  like  a 
■ieve. 

Cirri:  in  the  first  pair,  the  anterior  ramus  is  nearly  thrice  as  long  as 

the  posterior  ramus.    The  second  cirrus  is  short,  with  one  ramus 

longer  by  three  or  four  segments  than  the  other  ramus ;  the  terminal 

^e^ments  are  truncated.     The  third  cirrus  is  about  one  tliird  longer 

&an  the  second  cirrus.     In  the  anterior  ramus  of  the  fourth  pair,  the 

>*c^ular  pairs  of  spines  are  rather  crowded  together  in  the  upper  part  of 

c%eh  segment,  and  the  intermediate  little  spines  and  dorsal  tufts  are 

lather  long  in  comparison  with  those  of  the  fifth  and  sixth  pairs  of 

ciiri:  moreover,  amongst  the  regular  pairs,  a  few  very  minute  and 

^ick  spines,  pointing  upwards,  could  be  perceived.     So  that  we  here 

uB,ve  the  very  unusual  case  of  the  fourth  cirrus  not  exactly  resembling 

the  fifth  and  sixth  pairs ;  and  we  shall  see,  in  the  following  species, 

^^t  this  same  anterior  ramus  of  the  fourth  cirrus  presents  in  addition 

Mother  very  extraordinary  character.     In  the  sixth  cirrus  there  are  on 

I         each  segment  four  pairs  of  spines. 
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2.    ACASTA  SULCATA.       PI.  9,  fig.  2a — 2d- 

AcisiA  SULCAT4.    Lamarck.    Animauiaans  Vertebrej,  1818. 
—  —  Dahayei,  in  Qacrin,  Magasin  de  Zoolo^  1831, 

Tab.  ii. 

Carino-lateral  parietes  about  one  sixth  of  width  of  lateral 
parietes:   inner  surface  of  the  parietes  generally  ribbed 
strongly:  basis  with  the  edge  strongly  crenated:  orijlce  of~ 
shell  rather  small :  terguni  with  the  spur  generally  truncated 
and  nearly  half  as  wide  as  valve. 

Far.  (a)  fig.  2  b  :  with  the  toallt  externally  ribbed. 
Far,  (J/)  fig.  2  a :  with  email  memhrane-eovered  eUft»  between  tkt 
edge*  of  the  vialls,  eloee  above  the  batal  eup. 

ffflS.— Siduey,  Port  Fairy,  Moreton  Bay  in  lat.  27°  S.,  New  Sooth  Walw; 
Sou tliern  Australia ;  nnd,  aocordin^  to  Lamarck,  Western  Australia,  in  lat.  85°  S. 
Uus.  Brit.,  Cuming,  BowcrbaJili,  &C. 

I  om  almost  ashamed  to  admit  this  species,  so  sniall  are 
its  differences  compared  witli  A.  spongites;  yet  I  think  that 
it  probably  is  a  distinct  form. 

In  general  appearance  and  character  this  specie*  comes  very  near  to 
A.  tpongilet.  As  in  the  latter,  the  parietes  of  the  carino-lateral  comput- 
mentu  are  narrow.*    The  orifice  seems  always  to  he  smaller.    Intemallf, 
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■same  valves  in  A.  spoiicjifcs,   but  generally  the  spur  is  broader  and 
sqiianr. 

Tills  species  presents  some  reiiinrkable  varieties  :   in  one  spccMnu-n, 
from  Sydney,  ilie  parielis  \MTe  i-xteiiially  ril)bi'd  l()nt:;itii.liiially  (tig.  'J  h), 
the  ribs  being  roughened  with  minute  points,  giving  to  the  shell  an  ele- 
gant appearance;  and  this  without  doubt  is  \X\e  A,  sulcata  of  Lamarck, 
procured  by  Peron  at  Sliark's  Bay,  lat.  25°  S.,  on  the  opposite  of  the 
Australian  continent:  some  specimens  from  Port  Lincoln,  in  South 
Australia,  were  not  ribbed,  only  smoothly  striated  in  longitudinal 
lines  :  although  both  sets  of  specimens  had  almost  smooth  scuta,  and 
'Were   thus  different  from  common  specimens,  yet  there  could  be  no 
doubt,  from  their  similarity  in  all  other  points,  that  they  did  not  differ 
specifically  from  them,  though  the  latter  had  their  scuta  striated,  but 
not  their  parietes.     Hence  we  see  that  there  is  no  relation  between  the 
•triee  on  the  parietes  and  on  the  scuta.   The  Port  Lincoln  specimens,  and 
tome  others,  were  remarkable  from  the  radii  not  extending  down  to  the 
iNLsal  cup,  a  minute  cleft,  covered  only  by  membrane,  being  thus  left 
along  the  sutures,  low  down  between  the  parietes  (fig.  2  a);  we  shall 
see  this  singular  structure  strongly  developed  in  A,  perforata.     Owing 
^parently  to  these  clefts,  the  edge  of  the  basal  cup,  exhibited  traces 
of  nx  knob-like  teeth,  like  those  characteristic  of  ^.  glana. 

Cirri. — ^The  cirri  resemble  those  of  A,  spongitea,  with  the  exception 
that  the  segments  on  the  posterior  pairs  bear  only  three  main  pairs  of 
•pines.  With  respect  to  the  anterior  ramus  of  the  fourth  pair  of  cirri, 
the  following  very  singular  facta  were  observed : — ^in  a  specimen  from 
New  South  Wales  (par,  with  the  tergum  having  a  narrow  spur),  on 
two  or  three  of  the  lower,  but  not  on  the  lowest,  segments,  the 
front  mai^n  was  produced  or  developed  into  two  or  three  minute, 
thick  teeth,  slightly  curved  like  hooks  downwards :  in  other  specimens 
fiom  New  South  Wales  (var,  with  the  tergum  having  a  broad  spur,  and 
inhabiting  the  same  branch  of  sponge  with  the  last-mentioned  variety), 
there  was  no  trace  of  these  teeth.  But  again,  in  two  other  specimens 
with  the  tergum  having  a  broad  spur  (collected  by  different  persons, 
near  Sydney),  and  in  another  from  South  Australia,  this  structure  was 
earned  to  an  extreme,  for  in  these  (as  represented,  PI.  29,  fig.  2) 
there  were  beautifully  formed  teeth  on  the  fourteen  lower  segments 
(the  twelve  upper  being  without  them),  and  likewise  on  the  upper  seg- 
ment of  the  pedicel.  These  teeth  are  graduated  in  size  on  each  seg- 
ment; they  are  admirably  adapted  for  securing  any  prey;  and,  in  fact, 
they  convert  each  segment  into  a  mandible-like  organ.  On  the  seg- 
ments, on  which  these  teeth  are  well  developed,  some  of  the  regular 
piirs  of  spines  are  aborted. 

Diagtioitis. — Finally,  this  species,  if  it  be,  as  I  believe,  distinct,  differs 

fc)oi  A.  gpongites  only  in  the  internal  surface  of  the  parietes  being 

more  strongly  ribbed  and  brighter  coloured, — in  the  edge  of  the  basal 

cup  being  more  plainly  crenated, — in  the  articular  ridge  of  the  scutum 

Wng  of  a  different  shape, — in  the  spur  of  the  tergum  being  often 

broader, — in  the  segments  of  the  posterior  cirri  having  only  three 

I       P^irs  of  main  spines, — and,  lastly,  in  the  occasional  presence  of  the 

\       hook-like  teeth  on  the  anterior  ramus  of  the  fourth  cirrus. 
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3.    ACASTA   CYATHDS.       PI.  9,  fig.  8  O — 3  C. 

Carino-lateral  parietes  about  one  fourth  of  loidth  of  lateral 
panetes:  radii  wider  than  the  parieteg:  basis  nearly  fat, 
small:  iergum  with  the  spur  truncated,  half  as  mde  as  valve. 


I  feel  more  con6dence  id  this  case,  than  in  that  of  A. 
sulcata,  that  we  here  have  a  distinct  species,  though  at  one 
time  I  treated  it  only  as  a  marked  variety  of  J.  ^onffiteg. 
I  rely  chiefly  on  the  great  proportional  width  of  the  radu 
of  all  the  compartments,  and  on  the  width  of  the  carino- 
lateral  compartments,  compared  with  the  lateral  compart- 
ments, and  on  the  general  shape  of  the  shell,  which  differs 
considerably  from  that  of  the  two  previous  forms :  in  con- 
sequence of  Acasta  being  attached  to  and  imbedded  in  a 
yielding  substance,  such  as  sponge,  I  believe  external  form 
to  be  of  more  value  as  a  specific  character  in  this  genus,  than 
in  most  sessile  cirripedcs.  I  have  examined  specimens  taken 
out  of  the  yielding  Spongia  officinalis  and  out  of  an  unusually 
compact  sponge,  and  they  resembled  each  other  in  every 
respect. 
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Cirri :  these  memble,  in  every  respect,  those  of  A,  spongitea,  with 
the  remarkable  exceptioD  that  on  the  anterior  ramus  of  the  fourth 
eimiB,  several  segments  were  furnished  with  the  beautiful  downward 
carved,  mandible-like  teeth,  as  in  A,  sulcata;  but  differently  from 
in  that  species,  there  were  none  on  the  upper  segment  of  the  pedicel. 
1  should  have  thought  this  an  excellent  specific  character,  had  not  these 
teeth  been  so  extremely  variable  in  A.  sulcata. 

Finally,  I  think  this  species  is  more  nearly  related  to  A,  sulcata 
than  to  A,  spongites. 


4.    Ac ASTA  UNDULATA.       PI.  9,  fig.  4. 

Shelly  apparently,  as  in  A,  spongites^  but  larger :  scutum 
marked  by  longitudinal  ridges^  often  in  pairs,  with  the  inter- 
mediate furrows  rather  wide :  spur  of  tergum  nearly  half  as 
as  valve. 


Fotsil  in  Coralline  Crag  (Sutton),  Mus.  S.  Wood. 

I  owe  to  Mr.  Wood  the  inspection  of  a  fine  suite  of 
separate  valves.  Owing  to  the  shell  never  having  been 
found  entire,  its  general  shape  is  not  known,  and,  what  is 
of  more  consequence,  the  relative  proportional  width  of  the 
parietes  of  the  carino-lateral  compartment  is  unknown.  I 
have  (but  with  doubt)  given  it  a  distinct  specific  name, 
owing  to  the  peculiar  character  of  the  furrows  on  the  scuta, 
and  to  the  large  size  of  the  whole  shell.  In  its  other 
characters  it  comes  nearest  to  J.  spongites,  excepting  in  the 
spur  of  the  tergum,  which  resembles  that  of  A.  sulcata. 

The  compartments  appear  to  have  been  rather  smooth  externally. 
The  radii  are  not  wide,  an  in  A.  cyathus  ;  and  the  basis  is  cup-formed. 
Internally,  the  parietes  are  feebly  ribbed,  as  in  A.  spongites. 
Jadging  from  the  dimensions  of  the  separated  valves,  this  species  must 
hare  equalled  and  perhaps  exceeded  the  size  of  the  largest  Uving 
species,  namely,  A.  glans,  from  Australia.  Hence  we  may  infer,  that 
the  basal  diameter  probably  exceeded  '55  of  an  inch  :  I  may  add,  that 
the  largest  European  specimens  of  A.  spongites,  from  Naples  and 
Portugfd,  are  only  '3  of  an  inch  in  basal  diameter. 

Scuta. — ^These  seem  to  resemble  the  scuta  of  A.  spongites  in  all 
respects,  except  in  the  longitudinal  ridges  standing  much  further  apart, 
and,  consequently,  in  the  furrows  being  much  wider :  each  ridge  is 
generally  double.  Although  there  is  a  good  deal  of  variability  in  the 
character  of  these  ridges  in  A.  undulata,  and  likewise  ia  A.  8poiig\tes« 
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I  have  not  teen  any  form  intermediate  between  tbem.  It  nwt,  hor- 
ever,  be  confeased,  that  this  U  an  estremely  Tuiable  chincter  in  mur 
sessile  cirripedeB.  In  theTerga,  the  apnr  is  about  half  thevidthof  tht 
whole  valve,  and  therefore  rather  wider  thui  in  A.  tpmiffita. 


5.  AcASTA  GLANS.     PL  9,  fig.  5  a— 6  c. 

Ac&STA  OLAMS.    Lamarei.    Aninianx  aans  Vert&brea,  181B. 

Parietcs  internally  quite  87nootk,  uith  the  lateral  mar^u 
of  each  compartment  inwar^y  prominent :  basis  with  the  ed^ 
rarely  crenated,  but  famished  with  six  inwardly  jtrominent 
teeth :  scutum  strongly  striated  longitudinally. 

Var.  (a)  wt'M  the  edge  of  the  batal  cup  finely  erenated, 

flai.— New  South  Wales,  Southern  Australia;  Mas,  Brit.,  Stotchbnrj,  Ac 

Tbis  fine  species  seems  to  be  extremely  commoD,  im- 
bedded in  an  open  porose  sponge  on  the  eastern  and 
southern  shores  of  Australia.  It  is  very  distinct  from  the 
other  species,  with  the  exception  of  the  following  A.  laviyata, 
which,  with  some  hesitation,  I  have  allowed  to  remain  spe- 
cifically separated. 

General  Appearance. — Excepting  in  its  lar§;er  size,  this  species  differs 
in  external  appearance  but  little  from  A.spongite*/  ila  colour  is  pale 
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Sg.  5  6)  repreKutiiig  the  btenl  and  cuino-Utenl  compulmenti,  and 
nrt  of  the  cuink),  the  six  mtures  are  seen  to  be  atrengtbened  by  su 
doable  columni. 

Baau. — Thie  ii  modentelf  cnp-formed.  The  edge,  in  order  to  meet 
the  basal  pointa  of  the  inwardly  projection  lateral  niKrgina  of  the  aix 
compartments,  has  lix  knob-like  teeth.  These  are  placed  at  unequal 
diataacea,  for  two  on  each  aide  stand  near  each  other,  owing  to  the 
narrowneaa  of  the  carino-lateral  compartmenU.  The  degree  of  their 
development  Tariea  extremely ;  when  tnoat  developed,  aa  in  the  speci- 
men flgared  (PI.  9,  fig.  5  a),  each  tooth  ia  bifid  and  a  little  hollowed 
oat,  io  aa  to  receive  the  pointa  of  the  two  inwardly  projecting  margina 
which  form  each  euture.  Bidgea,  more  or  leas  prominent,  runoing  from 
eachof  the  six  marginal  teeth,  extend  towards  the  centre  of  the  cup.  These 
aix  teeth  cannot  be  seen  from  the  outside.  The  edge  of  the  cup  ia  rarely 
Ctenated;  bnt  I  have  seen  two  instances  in  which  thia  was  the  case. 

Cirri. — In  the  first  pair,  the  rami  are  not  quite  so  nnequal  as  in  A. 
lepongitet ;  the  longer  ramus  being  about  twice  as  long  aa  the  shorter. 
In  the  third  pair,  there  are  some  very  minute,  thick,  upwardly-pointing 
■pines,  which  I  did  not  notice  in  A.  ipongite*.  In  the  fourth  pair,  the 
^linea  are  a  little  more  crowded,  with  longer  dorsal  tufts,  than  in  the 
nxth  pair ;  and  they  are  mingled  with  some  Tery  minute,  thick,  np- 
wardly  pointing  spines.  In  young  indiriduala,  there  are  only  three  pairs 
of  main  spines  on  the  aegments  of  the  sixth  pair,  inttead  of  four  paira. 


6.    ACASTA  L^VIQATA.      PI.  9,  fig.  6  a,  6d. 

Acuta  lavioata.    /.  E.  6ray  (!)    Annab  of  Philosophy,  (new 

series),  »o!.  10.  Aug.  1835. 

JParieies  internaUy  qmte  smooth,  wiih  the  lateral  margins 
of  each  coDtpartjnent  inwardly  prowine/it  ■■  basis  Kith  the 
edge  strongly  crenated,  and  furnished  with  six  inwardly 
prominent  teeth :  scutum  feebly  striated  hnyitudinally,  or 
smooth. 

Var.  (a),  epidermis  coloured  dull  orange. — Bed  Sea. 

Eab' — Fled  Sea,  Fhilippine  Archipelago ;  Mua.  Brit.,  Cuming,  &c. 

This  species,  of  which  I  have  examined  many  specimens 
fTom  the  above  two  and  other  unknown  localities,  agrees  in 
all  essential  points  of  structure  with  A.  ylans,  and  conae- 
quently  I  for  some  time  classed  them  together;  but  the 
diaracters,  though  usually  of  small  value,  by  which  this 
form  differs  from  A.  ylans  being  apparently  couat&nt,  I 
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have  with  some  doubt  allowed  it  to  remain  specifically  dis- 
tinct.  These  characters  are,  firstly,  the  much  smaller  size 
of  the  whole  shell  in  A.  leevigata;  secondly,  the  edge  of 
its  basal  cup  being  always  crenated,  which  seems  to  be  a 
rare  accident  in  A.  glans;  thirdly,  though  of  secondary  im- 
portance, the  scutum  being  here  less  plainly  striated  ;  and, 
lastly,  the  spur  of  the  tergum  being  of  less  breadth,  and  of  a. 
more  rounded  outline ;  on  the  other  hand,  it  must  be  con- 
fessed, that  when  small  specimens  of  A.  glam  are  taken, 
there  is  hardly  any  difference  in  the  spurs  of  the  tei^ 

General  Appearance  aitd  Structure  of  Shell, — The  Bnrface  of  the 
■hell  is  often  very  Bmooth,  but  is  sometimes  studded  with  some  bdmU 
■harp  calcareous  points.  Tlie  colour  is  white,  or  pale  reddiBh-browD ; 
but  ID  the  Bpecimepa  from  tlie  Red  Sea,  the  tint  is  more  oniage,  villi 
the  upper  part  of  the  shell  white.  The  orifice  of  the  shell  is  nnuBuall; 
small.  The  largest  specimen  which  I  have  seen  was  only  '25  of  u 
inch  in  basiil  diameter,  aiid  therefore  lees  than  half  the  size  of  A.gluM. 
The  internal  surfaces  of  tbe  parietee  are  smooth,  with  the  two  l«tcnl 
margins  inflected,  as  in  A.  plana.  The  edge  of  the  basal  cup  bu  aii 
kuob-like  teeth,  like  those  in  A.  glana,  but  smaller;  and,  in  addition, 
it  is  finely  crenated. 

Scata  .-  these  differ  only  in  being  lens  plainly  striated  in  longitudinal 
lines ;  indeed,  some  apecimeus  show  hardly  a  trace  of  this  structure. 
Terga ;  these  valves,  in  some  varieties  (PI.  9,  fig.  6  b)  can  hardly  be 
distinguished  from  those  of  eqiinl  size  from  young  individuals  of  A. 
giant;  other  varieties  have  the  spur  (PI.  9,  fig.  6  a)  not  truncated,  but 
broadly  pointed,  and  therefore  of  cocBiderably  different  shape. 

Neither  in  the  mouth,  nor  cirri  could  1  detect  any  difference  with 
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▼ftrdfi  in  a  blnnt  point,  often  curved  to  one  side.  The  Bummits  of  the 
ndii,  as  UBual,  are  oblique.  The  parietes  of  the  cariuo-lateral  compart- 
ments are  about  half  as  wide  as  the  parietes  of  the  lateral  compartments, 
and  are  therefore  of  greater  proportional  width  than  in  the  foregoing 
or  any  other  species  of  the  genus.  The  large  membrane-covered 
openings,  or,  as  they  may  be  called,  windows,  presently  to  be  described, 
between  the  lower  halves  of  the  compartments,  is  much  the  most 
remarkable  character  of  this  species.  The  largest  specimen  which  I 
ha?e  seen  was  only  *23  in  diameter,  and  *  6  of  an  inch  in  height,  measured 
from  the  basal  point  of  the  cup  to  the  tips  of  the  compartments. 

Satia. — ^These  barely  exhibit  a  trace  of  longitudinal  striee.  The 
val?e  is  rather  thick  and  convex.  The  basi-tergal  angle  is  much 
rounded  off.  Internally,  the  articular  ridge  is  thick  and  rather  promi- 
nent. Terpa  :  the  valve  is  furrowed  in  the  line  of  the  spur :  the  spur 
is  pointed  and  rather  long ;  it  is  distinctly  separated  from  the  basi- 
icutal  angle  of  the  valve,  and  the  basal  margin  on  the  two  sides  of  the 
spar  forms  a  straight  line.    The  articular  ridge  is  prominent,  and  short. 

Structure  of  the  Parietes,  Radii,  and  Basis, — The  parietes  are  inter- 
nally quite  smooth  down  to  its  basis.  The  edges  of  the  radii  are  also 
smooth,  as  is  the  edge  of  the  basal  cup.  The  alae  project  less  than 
usual.  The  radii  are  of  moderate  breadth,  they  extend  downwards 
only  a  little  below  the  sheath,  namely,  about  half  way  down  the  shell, 
where  they  terminate,  as  usual,  in  a  point.  The  increase  in  width, 
daring  growth,  of  the  radii,  and  their  not  extending  down  to  the  basis, 
would  necessarily  cause  a  gap  between  the  opposed  edges  of  the  walls, 
in  the  portion  beneath  the  radii ;  but  besides  this,  the  edges  of  the  walls 
themselves,  beneath  the  radii,  and  on  the  opposed  side  beneath  the  alee, 
are  hollowed  out,  but  on  the  latter  side  or  beneath  the  alse  sometimes  in 
a  lesser  degree.  The  result  of  this  is,  that  the  compartments,  in  their 
lower  halves,  are  separated  from  each  other  by  membrane-covered 
windows  or  apertures,  arched  at  their  upper  ends,  and  of  considerable 
size,  namely,  about  as  wide  as  the  parietes  of  the  carino-lateral  com- 
partments. I  have  only  further  to  remark,  that  during  the  downward 
growth  of  the  parietes,  the  apertures  increase  in  size,  but  at  the  same 
time  become  closed  up  at  their  upper  ends ;  and  the  arched  layers  of 
shell  added  at  these  upper  ends,  assume  a  very  different  aspect  from 
the  rest  of  the  parietal  surface, — appearing  like  two  wedges,  with  their 
points  upwards,  let  in,  on  one  side  of  the  suture,  between  the  ordinary 
parietal  surface  and  the  radius,  and,  on  the  other  side  of  the  suture, 
between  the  ordinary  parietal  surface  and  the  recipient  furrow  of  the 
radius. 

The  animaVs  body  was  in  a  bad  state  of  preservation  ;  but,  as  far  as 
I  could  make  out,  the  cirri  resembled  those  of  A.  glans. 

Affinities, — This  species  differs  from  A,  yluns  in  not  having  the 
internal  margins  of  the  compartments  projecting  inwards.  It  differs 
from  all  the  ordinary  varieties  of  A.  spongites,  in  the  smoothness  of  the 
basal  edges  of  the  parietes  and  of  the  edge  of  the  cup  ;  in  the  greater 
width  of  the  carino-lateral  compartment,  though  this  is  a  variable  point 
ia  A.  spongiies;  slightly  in  the  shape  of  the  scuta  and  terga;  and,  lastly, 
in  the  large,  membrane-covered  openings  between  the  compartments. 
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8.  ACASTA  PCEPCKATA.     PI.  9,  fig.  8  a — 8  c. 

Shell  dull  blueUh-purple,  with  six  small,  membrane-covert 
apertures  between  the  sutures,  close  above  the  basis :  terguM 
toith  the  articular  ridge  very  short  and  prominent;  ^ut 
very  broad  and  rounded. 

fni.— Sumatra;  Philippine  Archipelago ;  imbedded  iu  the  bark  of  anliii; 
Uus.  Cwning,  Stutcbbni?,  firit. 

Tbis  species  is  perfectly  distinct  from  the  others,  as 
shown  by  its  general  appearance,  its  habits,  and  the 
structure  of  its  opercular  valves  -.  it  is  allied  to  A./enestrata, 
in  having  membrane-covered  apertures  between  the  compart- 
ments, and  in  some  respects  in  its  opercular  valves :  it  b  also 
allied  to  A.  sulcata  and  cyuthus  in  the  parietes  being  often 
internally  ribbed,  in  the  basal  cup  having  a  crenated  edge, 
and  in  the  anterior  ramus  of  the  fourth  cirrus  being  fur- 
nished with  the  minute  hook-like  spines. 

General  Jppearance. — Sub-globular,  slightly  compressed,  with  a 
rather  small  orifice;  smooth,  but  sometimes  furnished  with  sharp 
shelly  points;  dull  purple,  more  or  less  dark,  with  the  upper  parts  of 
the  walls  often  white.     The  radii  are  rather  Dsrrow,  and  generally 

*ith  their  summita  only  sliijlitly  obljqut 
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bMtl  edge  in  conteqaence  crenated ;  the  ribs  are  either  placed  at  an 
nnaaual  distance  from  each  other,  and  conieqiiently  are  fer  in  number, 
or  are  pretty  close  together.  The  edge  of  the  basal  cup  is  either  quite 
smooth,  or  closely  creoated,  or  distantly  toothed,  in  conformity  with 
tbe  state  of  the  internal  surface  of  the  parietes.  The  radii  have  nearly 
smooth  edges,  with  their  summits  more  or  less  oblique.  They  some- 
times extend  down  only  three  fourths,  or  ooly  two  thirds,  of  the  length 
of  tbe  sheU,  aod  the  matins  of  the  parietes  under  the  radii  beiog  a 
little  hollowed  out,  the  sutures  are  converted  into  clefts  or  apertures 
(of  course  covered  by  membrane)  lllce,  but  not  so  large  as,  those  in 
A.  finettrata.  Tbe  iDsrgins  of  the  parietes  are  hollowed  out  only  on 
the  aide  of  tbe  radius,  and  not  on  both  sides  of  the  sutures,  as  is  most 
naiul  in  A.  fene»trata.  In  some  specimens  the  radii  extended  down 
dose  to  the  basal  cup,  and  only  very  minute  clefts  were  left  between 
the  opposed  edges  of  the  psrietes. 

In  the  animaCt  body  the  only  noticeable  character  was,  that  on  the 
snterior  ramus  of  the  fourth  pair  of  cirri,  some  of  the  segments  were 
furnished  with  very  broad  and  thick,  small,  downwardly  curved,  teeth 
or  hooks,  like  those  described  in  certaiu  varieties  of  A,  tulcala;  but 
they  are  here  stronger  and  thicker.  The  segments  in  tbe  three  pos- 
terior pairs  of  cirri  are  not  so  much  elongated,  as  in  the  other  species. 


9.  AcASTA  SP0RILLU3.     PL  9,  fig.  9  a — 9d. 

SheU  purplisIi-brou>n,  with  f he  parietes  iniernally  strongly 
ribbed  and  reticulated .-  carino-latercd  c<mij)ar(inents  eX' 
tremely  narrow,  not  extending  doicn  to  the  basis. 

Hob. — Sooloo  Islands,  East  Indian  Arcliipelngo ;  Afus.  Dana. 

I  am  indebted  to  Mr.  Dana,  tbe  distinguislied  naturalist 
of  the  United  States  Antarctic  Expedition,  for  two  speci- 
mens of  this  interesting  species,  which,  in  the  singular  reti- 
culated structure  of  the  inner  surface  of  the  walls,  and  in 
the  almost  rudimentary  condition  of  the  cnrino-lateral  com- 
partments, not  extending  down  to  the  basal  cup,  is  very 
distinct  from  the  foregoing  species.  I  have  used  Mr.  Dana's 
very  appropriate  MS.  name  of  »porilliis.  The  specimens 
were  dredged  up,  lying  quite  loose  and  tmattaclied  at  tlie 
bottom  of  the  Sooloo  sea ;  the  one  which  I  opened,  must 
have  long  lain  dead ;  but  Mr.  Dana  assures  me  that  some 
were  living,  and  he  has  sent  nic  drawings  of  parts  of  the 
mouth  and  cirri :  I  am  much  surprised  at  this  circumstauce ; 
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for  analogy  wonld  have  made  me  believe  that  this  species 
must  have  been  imbedded  in  some  sponge-like  body,  such  as 
the  bark  of  a  zoophyte,  and  that  it  could  not  have  lived 
unattached.  I  may  add  that  a  small  fragment  of  a  brown 
leathery  substance  adhered  to  the  upper  end  of  one  of  the 
two  specimens,  and  this  seems  to  indicate  attachment. 

General  Appearance. — Shell  ishftped  like  &  poiuted  acorn ;  aliglitlr 
flatienpd ;  orilice  extremely  small ;  Burface  very  finely  punctured, 
coTered  by  a  purplish -brown  epidermiH,  witli  transrerae  Btripea  of  dif- 
ferent afaadea,  and  with  the  apex  dark  ;  according  to  Sir.  Dana,  wlieo 
fresh,  the  colour  waa  purplish-carmine.  Radii  narrow,  white.  The 
carino-laterai  com  part  me  nia  are  extremely  narrow ;  the  wall-portion 
(fig.  9  b)  forming  a  mere  linear  rib,  terniinating  downward*  in  a  aharp 
point,  which  does  not  reach  the  basal  cup :  hence  this  compartment 
evideiitly  tends  to  become  rudimentary.  The  baaal  cup  i*  moderately 
deep  aud  pointed.  Basal  diameter  •\6;  height,  from  the  bottom  of 
the  cup  to  the  top  of  the  shell,  '21  of  an  inch. 

Scula ;  narrow,  with  the  upper  part  produced ;  not  atriated  Innjti- 
tndinally  ;  coloured  by  a  pale  purple,  longitudinal  band.  Internally, 
there  ia  scarcely  a  trace  of  an  articular  ridge,  which,  in  the  other 
specien,  is  always  more  or  less  developed.  Teiya  with  the  spur  bluntly 
pointed  ;  nearly  the  whole  basal  margin,  on  the  carinal  aide,  slopei 
towards  the  Kpur. 

Internal  Structure  of  the  Parietes,  Radii,  and  Batal  Cup. — The 
parietes  are  strongly  ribbed  internally  ;  and  these  rlba  are  connected  by 
very  narrow,  leas  prominent,  transverse,  slightly  branched  ridges,  giving 
a  reticulated  atructure  to  the  inner  surface.  Between  several  of  the 
main  longitudinal  riba,  in  the  lower  part  of  the  shell,  new  ribs  nifty  be 
aeeu  in  process  of  formation,  and  these  tend  to  convert  the  reticulated 
structure  into  a  double  row  of  minute  cells.     1  have  not  met  with  sn 
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Zoologie,  1S3I.  Tab.  30 ;  and  Guerin,  Tconographie  du 
It^e  Animal,  MoUosques,  Tab.  38,  lig.  4,  but  here  by  a 
misprint  called  A.  spintUoaa);  it  is  utterly  impossible  to 
nu^nise  the  species  of  this  genus  from  such  materials. 


3.    ff«ii«— Tbtraclita.    pi.  10,  U. 

Truguia.    SeknaiaeheT.    Euai  d'lm  NonTean  Sjst.,  Ac,  1817. 
Covu.    Laaek.    Journal  de  Fhjsiqne,  torn.  65, 1817.* 
AaxMUS.    Rantani.    Uemoire  di  Storia  Natorale,  lS20.t 
P01.TTXBIU.    De  Ftnutae.    Diet.  ClaMiqae  d'Histoirc  Katuiclle, 

1S£3. 
Lsru.    Gmtli*.    Sjafema  Natnne,  1769. 
Balutds.    BntgMire.     Encjdop.  Method.,  17S9. 
—  Lautrek.    Animaus  saua  Vert«breg,  1S18. 

Compartments  four,  sometimes  externally  calcified  together: 
parietea  permeated  by  pores,  generally  forming  several  rotes. 
Basis  flat,  irregular,  calcareous,  or  membranous. 

Sitb, — Tbronglioat  the  tropical  and  varmer  temperate  seaa. 

General  Appearance. — ^"i'he  shell  is  conical,  more  or 
less  depressed,  and  very  rarely,  even  when  growing  in 
crowded  groups,  becomes  cylindrical  or  elongated.  The 
orifice  is  seldom  large,  generally  diamond-shaped  or  oval. 
The  colour  is  either  nearly  white  or  purple,  occasionally 
even  inky  black,  or  very  dark  green,  and  sometimes  of  a 
pale  pink  peach-blossom.  The  surface  is  sometimes  smooth, 
but  more  commonly  longitudinally  ribbed;  the  outer  lamina 
ctf  shell  is  very  often  wholly  corroded  away,  excepting  close  to 
the  basis,  leaving  the  solidly  iipBlled  parietal  tubes  exposed  : 
these  give  the  shell  a  striated  appearance,  or  they  appear 
like  flattened  tapering  points  adpressed  to  its  surface  (PI.  1 0, 

*  From  k  note  W  the  Editor,  it  aiipears  that  Schumacher's  eata;  ^ipeaied 
befoTv  the  munber  of  the  Jounisl  containing  Leadi's  paper,  so  that  Schumacber'a 
iiune  mnst  be  adopted. 

f  I  have  not  aeen  a  eompUte  copj  of  this  work,  and  g^ve  the  title  from  a 
atalogne;  the  roDning  heading  of  the  part  contaioiiiK  the  Cirripedia,  u 
"OpQBooli  8oieiiti6oL'* 
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fig.  1  ^) :  Lam&rck  attempted  to  express  this  appearance,  by 
using  the  specific  name  of  stalactiferua.  Tlie  colour  of  the 
shell  depends,  to  a  considerable  extent,  on  the  colour  of  the 
shelly  matter  in  these  exposed  parietal  tubes.  We  shall 
presently  see  that  the  corrosion  and  disintegration,  to  which 
some  of  the  species  are  so  liable,  plays  an  important  part 
during  their  growth.  The  radii  are  either  well  developed, 
as  in  most  of  the  species ;  or  they  are  entirely  absent,  as  in 
the  great  majority  of  specimens  of  T.porosa  and  aerraia.  la 
many  individuals  of  T.  porosa  and  jmrpuragcens  not  only  are 
the  radii  absent,  but  the  four  compartments  are  calcified 
together  without  any  trace,  on  the  external  surface,  of  the 
sutures.  The  largest  specimen  which  I  have  seen  of  T. 
porosa,  which  is  the  largest  species,  was  two  inches  in  basal 
diameter,  and  nearly  one  inch  and  a  half  in  height. 

Scuta. — ^These  valves  are  sub-triangular,  and  either  lon- 
gitudinally or  transversely  elongated.  Externally,  the 
growth-ridges  are  moderately  prominent,  and  in  T.  eoatata 
and  cwrulescena  they  are  crossed  by  longitudiDal  striae. 
Along  the  occludent  margin,  the  inflected  extremity  of  each 
alternate  gpowth-ridgc  is  generally  much  thickened, — a  set  of 
teeth  being  thus  formed,  by  which  the  two  valves  are  lo(^(n 
together.  In  T.  porosa,  this  character  is  variable,  for  some- 
times every  alternate  ridge,  and  sometimes  only  two  at 
three  ridges,  separated  from  each  other  by  several  gcowth- 
ridges,  are  thus  developed  into  teeth.     The  articular  ridgt 
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instead  of  creata,  minute  pits  for  the  attachment.  These 
crests  vary  much  in  prominence  in  the  same  species, 

T^ga. — ^These  valves  present  no  essential  differences 
from  those  of  Balanus ;  they  are  sometimes  beaked,  and  the 
beak  is  hollow  and  occupied  by  a  thread  of  corium,  as  in  that 
genus.  The  external  sinface  of  the  valve  is  often  depressed 
ia  the  line  of  the  spur,  bat  there  is  never  a  longitudinal 
furrow  with  the  edges  folded  in,  as  in  Balanus.  The  spur  is 
very  abort  in  T.  purpurascena.  In  T.  radiata,  the  articular 
ridge  is  remarkably  prominent.  The  crests  for  the  depressor 
miutdes  are  well  developed  in  all  the  species.  The  shape  of 
the  terga  is  variable  in  nearly  all  the  species,  and  greatly  so 
in  T.poroaa. 

Compartments. — Owing  to  there  being  only  four  compart- 
ments, the  lateral  pair  are  large ;  the  size  of  the  carina  rela- 
tively to  the  rostrum  varies,  according  as  its  ala:  have  been 
added  to  during  diametric  growth.  The  walls  are  very  thick, 
and  are  composed  of  numerous  tubes,  in  some  species  as 
many  as  fourteen  or  fifteen  rows  being  exposed  on  the  basal 
margin  (PI.  10,  fig.  ly).  The  tubes  are  generally  angular, 
and  slightly  elongated  in  the  ray  of  the  circular  shell ; 
sometimes  they  are  nearly  circular  and  small.  New  tubes 
are  formed  only  at  the  basal  edge  of  the  outer  lamina,  by  the 
bifurcation  of  the  septa  which  form  the  tubes.  In  very  young 
specimens  there  is  only  a  single  row  of  tubes ;  and  in  T.  rosea 
this  holds  good  throughout  life  :  in  this  species  (fig.  3  (/)  the 
tubes,  in  the  single  row,  ajc  large  and  quadrangular,  and  the 
outer  lamina  of  sliell  is  strengthened  by  luinierous,  small,  in- 
ternal, longitudinal  plates.  I  believe  the  branching  septa, 
which  separate  and  form  the  parietal  tubes,  correspond  with 
the  longitudinal  septa  in  the  more  simple  walls  of  Balanus. 
The  tubes  become  solidly  filled  up,  in  their  upper  parts, 
with  hard,  and  generally  coloured  shelly  matter.  The  degree 
to  which  they  are  filled  up  differs  in  the  different  species ; 
the  external  side  of  each  tube  is  always  first  thus  coated. 
The  thin  outer  lamina  of  shell,  in  several  of  the  specieet, 
commonly  disintegrates  and  disappears ;  the  upfilled  parietal 
tubes  being  thus  exposed.  The  inner  lamina  of  the  walls  is 
generally  smooth,  but  in  T.  radiata  it  is  longitudinally  ribbed, 
as  in  most  species  of  Balanus.  The  sheath  is  generaU^  dax^- 
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coloured ;  its  lower  edge  does  not  project  or  overhang  the 
inuer  lamina,  as  is  usual  in  Balanus,  excepting  in  T.  serraia, 
and  in  some  few  varieties  of  T.  porosa. 

The  Radii,  when  develo|>ed,  arc  either  narrow  or 
broad,  with  their  summits  either  oblique  or  extending  in 
a  straight  line  from  the  top  of  one  compartment  to  that 
of  another.  In  T.  serraia,  I  have  not  seen  a  single  speci- 
men with  the  radii  developed;  in  T. porosa,  they  are  very 
seldom  developed,  and  then,  apparently,  only  in  quite  young 
specimens,  in  which  they  are  narrow;  in  T. purpurasceas, 
they  seem  to  be  about  as  often  developed  as  not,  and  when 
present  tliey  are  broad ;  in  T.  cosiata,  ccerulescens,  and 
radiata,  they  are  always  largely  developed.  In  some  spe- 
cimens of  tlie  sjiecies,  in  which  the  radii  are  not  developed, 
even  the  sutures  do  not  reach  the  external  surface  ;  the  outer 
lamina  of  tlic  parietes  being  continuous  all  round,  so  that 
the  shell  seems  formed  of  a  single  piece.  Even  in  such 
specimens,  the  four  compartments,  viewed  from  within,  can 
"  e  seen  to  be  distinct;  and  the  sutiu-es  can  generally  be 
traced  across  the  whole  thickness  of  the  paiietal  tubes ; 
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diameter,  but  only  at  its  basal  margin,  I  was  at  first  unable  to 
comprehend,  how  the  upper  part  of  the  shell  and  the  orifice 
could  have  acquired  their  proper  proportional  width.  The 
young  shell,  at  its  first  formation,  starts  with  an  orifice  so  small 
that  a  pin  could  hardly  be  inserted  in  it ;  and  this  in  many 
individuals  is  never  increased  in  diameter  by  the  diametric 
growth  of  the  shell ;  but  in  place  of  this^  as  the  conical  shell 
is  added  to  at  its  base,  the  whole  upper  part  disintegrates 
and  wears  away,  the  orifice  becoming  thus  enlarged.  We 
thus  see  that  the  corrosion  and  wearing  away  of  the  upper 
part  of  the  shell  is  a  necessary  element  in  its  growth.  The 
development  of  the  radii,  which  in  some  of  the  species,  as  in 
T.  jmrymrascens,  at  first  seems  to  be  quite  capricious,  really 
depends  upon  the  fact,  whether  the  specimens  have  been 
exposed  to  disintegration ;  for  I  have  almost  always  found 
that  when  the  outer  lamina  of  shell  has  been  well  preserved, 
the  radii  have  been  developed,  and  the  orifice  has  been  en- 
larged by  their  growth,  instead  of  by  the  wearing  down  of 
the  upper  part  of  the  conical  shell. 

Basis. — ^This  consists  of  a  very  thin,  flat,  though  irregular, 
translucent,  calcareous  plate,  which  towards  the  edges  is 
sometimes  membranous.  In  T.  purpurascens^  the  basis  is 
entirely  membranous.  When  a  portion  of  the  calcareous 
base  is  dissolved  in  acid,  a  tissue  is  left,  composed  of  several 
laminae,  to  which  numerous  bifurcating  cement-ducts  are 
attached :  even  before  dissolution,  these  delicate  bifurcating 
ducts  can  just  be  perceived  by  the  aid  of  a  simple  lens. 

Mouth, — The  several  organs  present  no  particular  cha- 
racters. There  are  generally  three  teeth  on  each  side  of  the 
notch  in  the  labrum.  The  palpi  usually  have  parallel  sides, 
but  are  club-shaped  in  T,  purpurascens  and  costata.  The 
mandibles  have  generally  four  teeth,  but  there  are  five  in 
T.  viiiata,  and  only  three  in  T.  costata.  The  maxillae  are 
notched.     The  outer  maxillae  are  bilobed  in  front. 

Cirri. — The  segments  of  the  three  posterior  pairs  usually 
support  only  three  pairs  of  main  spines,  but  there  are  four 
pairs  in  T,  vitiata  and  costata :  between  each  pair,  there  is 
either  a  tuft  of  fine  spines,  or  a  single  fine  spine.  The  rami 
of  the  first  cirrus  are  unequal  in  length.  In  the  third  cirrus, 
the  posterior  ramus  is  sometimes  much  elongated,  but  some- 
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times  both  rami  are  short  and  blunt.  Some  of  the  s^:ment8 
Ib  the  third  cirrus  often  support  veiy  coarsely  and  doubly 
pectinated  spines.  Under  the  head  of  T.  porosa,  it  will  be 
seen  to  what  a  remarkable  degree  the  relative  numbers  of 
the  segments  in  the  several  cirri  vary,  even  in  specimeas 
taken  out  of  the  same  cluster. 

The  BranckiiB  are  well  developed  (at  least  in  T.  poroaa 
and  costata),  as  a  large,  plicated,  tapering  fold,  with  a  small 
second  fold  on  the  inner  side  at  the  base.  In  T.poroaa  the 
stomach  is  destitute  of  ca?ca.  The  vesicuia  seminalet  in 
this  same  species  are  tar^,  with  their  broad,  blunt  ends 
reflexed.  The  ovarian  tubes  surround  the  sack,  and  cover 
the  basal  plate. 

Distribution  and  Habitats. — This  genus  is  confined  to 
the  tropics,  and  to  the  warmer  parts  of  the  temperate  seaa: 
in  the  southern  hemisphere,  it  ranges  south,  to  the  Cape  fA 
Good  Hope  and  to  Van  Diemen's  Land:  in  the  northern 
hemisphere  it  does  not  appear  to  range  so  far;  I  do  not 
know  of  any  authentic  case  of  a  species  having  been  found 
in  the  Mediterranean,  or  on  the  shores  of  the  United  States, 
north  of  the  West  Indies.  Tetradita  porosa  is  found  round 
the  whole  world ;  T.  radiata,  also,  has  a  very  wide  range, 
inhabiting  the  West  Indies,  the  East  Indian  Archipelago, 
and  New  South  Wales.  This  latter  species,  as  well  as 
T.  oBTtdescens,  is  often  attached  to  the  bottoms  of  ships. 
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quite  as  much  as  in  Balanus,  for  we  very  rarely  here  see 
cylindrical  varieties;  but  in  the  same  species,  we  have 
extremely  depressed,  steeply  conical,  and  convex  forms; 
the  orifice  varies  in  relative  size ;  the  state  of  the  surface, 
whether  ribbed  or  smooth,  whether  well  preserved  or  cor* 
roded,  the  upfilled  parietal  tubes  being  thus  exposed,  varies 
more  than  in  Balanus.  The  colour  also  varies ;  specimens  of 
T.porosa  (PL  10,  fig.  1  a  to  1/)  being  dark  purple,  or  even 
mky  black,  white,  pale  pinkish*purple,  and  green :  as  far  as 
I  have  seen,  the  pinkish  vjirieties  of  T.porosa  are  confined  to 
the  eastern  half  of  the  world.  Even  the  ridges  and  crests  on 
the  under  side  of  the  scutum  vary  in  some  degree ;  and  the 
tergum  in  T.  poro^a  varies  considerably,  and  in  some  of  the 
other  species,  slightly,  in  general  shape :  I  believe  that  the 
tergum  becomes  narrow  and  elongated,  when  the  shell  is 
steeply  conical,  with  the  orifice  of  small  diameter.  After 
having  spent  several  days  in  disarticulating  and  closely  ex« 
fUQiining  the  many  specimens  of  T.porosa  in  my  possession, 
I  concluded  that  its  varieties  formed  at  least  four  species, 
these  being  in  external  appearance  extremely  distinct ;  but 
ultimately  the  many  intermediate  forms  compelled  me  to 
unite  all  into  a  single  species.  Again,  I  may  instance  the 
conical,  ribbed  variety  oi  T  purpurascens  (PI.  11,  fig.  1  ^), 
with  the  outer  lamina  of  the  shell  preserved  and  with  the 
radii  widely  developed,  as  having  not  the  smallest  resem- 
blance to  the  other  common  depressed  variety  (fig.  1  a), 
having  a  granulated  surface,  produced  by  the  exposed  tips  of 
the  upfilled  parietal  tubes,  and  without  a  trace  of  the  radii 
or  even  of  the  sutures ;  I  may  add  that,  according  to  the 
characters  used  by  some  authors,  these  two  varieties  would 
be  classed  in  two  separate  genera. 

To  distinguish  the  species  of  this  genus,  the  chief  reliance 
must  be  placed  (as  in  the  case  of  most  other  sessile  cirri- 
pedes)  on  the  general  outline  of  the  opercular  valves,  and 
on  the  ridges  and  crests  on  their  under  sides :  the  internal 
structure,  however,  of  the  radii,  and  in  a  lesser  degree  of 
the  parietes,  must  not  be  overlooked.  I  have  not  found  the 
parts  of  the  mouth,  or  the  differences  in  the  cirri,  of  much 
service;  and  it  will  be  shown  under   T  porosa,  that  the 
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relative  nnmbers  of  the  segments  in  the  several  cirri,  aad 
even  their  shape,  is  extraordinarily  variable. 

Affinities. — All  the  species  are  pretty  closely  alUed,  and 
there  is  no  ground  for  making  any  sectional  division  of  the 
eight  species,  more  especially  not  on  the  ground  whether  or 
no  the  radii  are  developed.  Tetraclita  purpurtacena,  taking 
into  account  all  the  characters,  including  the  animal's 
body,  is  perhaps  the  most  distinct  species  in  the  genus,  but 
it  is  closely  allied  to  T.  coaiata.  In  the  well-marked 
character  of  the  parietes  being  formed  of  a  single  row  of 
lai^e  tubes,  T.  rosea  differs  from  all  the  other  species.  The 
genus  is  closely  allied  to  Balanus;  I  can  point  out  no 
difference  in  the  animal's  body,  nor  any  constant  difference 
in  the  opercular  valves.  The  ridges  and  crests  on  the  under 
sides  of  the  scuta  are  more  prominent  in  Tetraclita ;  and 
all  the  species,  excepting  two,  have  crests  (though  sometimes 
very  slight)  for  the  attachment  of  the  rostral  depressor 
muscle,  and  these  occur  only  in  two  species  of  Balanus : 
crests,  also,  for  the  attachment  of  the  lateral  depressor 
muscle  are  common  in  Tetraclita,  but  rare  in  Balanus.  The 
main  character,  however,  of  the  genus,  as  compared  with 
Balanus,  is  derived  from  the  existence  of  only  four  compart- 
ments, and  in  a  lesser  degree  from  the  several  rows  of 
parietal  pores;  but,  as  just  stated,  T.  rosea  has  only  a  single 
row,  and,  on  the  other  hand,  in  Balanus  crenatus,  there  is 
,  slight  tendency  exhibited,  in  the  dividing  of  the  longi 
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1.  TeTEACLITA  POROSA.      PI.  10,  fig.  1  fl— 1  m. 

Lepas  F0B08A.     Omelin,    Sjst.  Natane,  1789  * 

Balanus  8QXJAK08U8.  Bruguihe.  Encyclop.  Method.^  1789,  PL  165^ 

.     fig.  9, 10. 
LxPAS  ruNGiTES.    Spengler.    Skrivter  af  Natnrhbt.  Selskabet,  1  B., 

1790. 
—     FOKOSA.     Wood't  General  Concliology,  PL  9,  fig.  4, 1815. 
Tetracuta  squamulosa.    Schumacher,    Essai  d'on  Noaveau  Sjst., 

&c.,  1817. 
Balantts  stalactip£SU8.  Lamarck,  Animaux  sans  Vert^bres,  1818. 

—  —  Chenn.    Illust.  Conch.,  PL  4,  fig.  6,  7. 

ASBMI78  FOB08V8.    BotuatU,    Memoire  di  Storia  Natorale,  Tab.  3, 

fig.  32—35. 
CoHiAFOSOSA.     Sawerby,     Genera  of  Eecent  and  Fossil  Shells, 

Plate,  1823. 
—         —  Leach,    (sine  descript.)   Encyclop.  Brit.  Supple- 

ment, vol.  3, 1824,  Tab.  67. 

Hadii  rarely  present,  when  present  narrow;  even  the 
mtures  often  absent:  shell  steeply  conical,  toith  the  surface 
generally  corroded,  and  having  a  stalactiferous  appearance. 

Var,  (1)  communis  (PL  10,  fig.  1  a):  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  as  well  as  the  exposed  parietal 
tubes,  gray,  or  pale  dirty  brown,  or  dull  purple. 

Far.  (2)  nigrescens  (PI.  10,  fig.  1  c)  :  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
very  dark  purple  or  inky  black, 

Var.  (3)  viridis:  outer  lamina  of  shell  almost  wholly  removed;  the 
portion  preserved,  and  the  exposed  parietal  tubes,  green  ;  under  surface 
of  opercular  valves  clouded  green. 

Var.  (4)  rubescens  (PI.  10,  fig.  1  b) :  outer  lamina  of  shell  almost 
wholly  removed;  the  portion  preserved,  and  the  exposed  parietal  tubes, 
pale  reddish-purple,  or  peach-blossom  purple  ;  under  surfaces  of  oper- 
cular valves  often  reddish  purple  ;  terga  often  rather  narrow,  with  the 
spur  somewhat  pointed,  and  with  the  basal  margin  on  the  carinal  side 
sloping,  or  not  making  an  angle  toith  the  spur. 

•  As  Gmelin  and  Brngoi^re  published  the  same  year,  I  do  not  know  which 
oomes  first,  but  I  have  adoptedf  the  best  known  name.  Most  authors  give, 
amongst  their  references,  Cliemnitz,  vol.  8,  Tab.  98,  fig.  836,  837,  but  the 
acoompanyin^  description  is  more  applicable  to  T.  serrata  of  this  work  than  to 
T.  porosa ;  without  a  figiu%  or  description,  however,  of  the  under  side  of  the 
scutum  it  is  impossible  to  decide.  Several  authors,  also,  give  LejHU  cariosa  of 
Pallas,  as  a  synonym ;  this,  however,  is  the  Balanus  cariosus  of  this  nvotVl. 
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Far.  (5)  elegans  (PI.  1 0,  fig.  I  d) :  outer  lamiut  preurved,  txeept- 
ing  goBulima  near  the  gummit  of  the  thell ;  white,  tinged  mtkyMowidi 
brown  Jrom  the  epiderwue ;  ntrfaee  atrongty  ribbed  hnffitHdiMalty ; 
orifice  rather  email;  iheath  redduh-purple i  lerga  narrow,  with  the 
baial  margin  titling  at  in  var,  nibetcena. 

Far.  (6)  communis  (;fOiuig)  (PI.  10,  fig.  1  e)  :  raJU  developed,  eery 
nttrrow;  outer  lamina  of  ehell preeerved,  gray  or  dull  jmrple ;  eurfaee 
alightly  ribbed  longitudinally. 

Far,  (7)  patellari>  (PI.  10,  fig.  1/)  :  radii  developed,  very  narrow, 
white  ;  outer  lamina  ofahell  preiereed,  generally  reddiih-purpie;  eteeply 
conical,  with  the  orifice  extremely  email;  lurfaee  amooth,  with  longi- 
tudinal white  riht.  Terga  very  narrow,  with  the  ^ur  eharply  pointed, 
and  with  the  batal  margin  on  the  earinal  tide  elding  toward*  it,  or 
not  mating  an  angle  with  it.  Scuta,  with  the  adductor  ridge  very 
prominent,     attached  to  a  ihip'e  bottom. 

Wait. — West  Indiea,  Bruil,  West  Colombia,  Panama,  Galapagos  Aichipehgt^ 
Cvlifoniia,  Pliilippiuc  Arcliipelago,  Cliina,  £ut  coast  ot  A.iub«li»,  Red  8n; 
generell;  attached  to  tidal  rocks,  sometimes  to  ahella,  aometimeti  to  woodea 
posts,     verj  c< 


General  Appearance. — Thia,  the  videet-diBtributed  and  mach  the 
commonest  species  of  the  genus,  varies  greatly  in  external  appeuanee. 
The  usual  shape  is  steeply  conical,  but  some  individuals  an  much 
depiesaed.  In  the  common  varietiea  the  outer  lamina  of  ahell  has 
been  removed  even  close  to  the  basal  edge  ;  the  upfilled  parietaJ  tnfaca 
being  thus  exposed  (fig.  1  b),  as  flattened  adpressed  points.  Tbeae 
poiDts  are  largest  in  large  specimens,  but  they  vary  somewhat  in  aiie 
in  specimens  of  equal  growth.  When  the  outer  surface  is  preserved, 
it  is  geoendly  ribbed  longitudinally,  but  is  sometimes  qnite  smooth. 
The  most  general  colour  is  dirty  gray  or  dark  purple ;  but  many  spe-  - 
cimens  are  pale  pinkish-purple,  owing  to  the  exposure  of  the  parietal 
tubes  upfilled  with  shelly  matter  of  this  tint :   there  are  also,  as  given 
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Seitta  !  Uiew  are  aab-triniigular  uid  gcDcrally  a  little  elongated,  bat 
they  vary  slightly  in  relative  breadth  (fig.  It,  I  Q,  and  likewiee  in  the 
degree  to  which  the  bui-ter^l  angle  is  rounded  off.  The  under  surface 
ia  clouded  with  dull  or  pinkish -purple,  or  with  green,  or  is  nearly  white. 
The  articular  ridge  is  not  prominent,  and  the  articulai  furrow  is  narrow. 
The  adductor  ridge  ii  prominent,  nod  rum  upwards  for  some  distance 
doae  and  parallel  to  the  articular  ridge ;  and  aometimes  it  extends 
neaHy  or  quite  np  to  the  apex  of  the  valve ;  in  one  aingle  specimen 
the  addactor  ridge  had  an  abraded  appearance,  and  warn  very  little 
developed.  The  crests  for  the  rostral  and  lateral  depressores  are  sharp 
and  distinct.  Along  the  occludent  margin,  the  ends  generally  of  tlu 
alternate  lines  of  growtli  are  enlarged  into  knobs,  serving  to  lock  the 
two  valves  together ;  but  in  many  specimens  only  two  or  three  knobs, 
at  intervals  of  several  lines  of  growth  (fig.  1  6),  are  developed. 

Terga  :  when  the  npper  end  of  the  valve  is  not  corroded,  there  is  a 
diatiDct  beak,  hoUov  within  for  a  thread  of  corium.  The  scntal 
maif;in  ia  not  much  inflected,  and  the  articular  ridge  not  very  pro- 
mineot.  The  spur  is  placed  quite  close  to  the  basi-scutal  angle  of  the 
valve,  so  that  there  is  no  basal  margin  on  that  side  of  the  valve.  Te 
width  of  the  vtUve  and  of  the  spur,  and  the  acumination  of  the  ex- 
tremity  of  the  latter,  varies  in  a  remarkable  manner.  In  the  broad 
and  commoneat  variety  (fig.  1  A),  the  basal  margin  of  the  valve  form 
an  angle  of  about  130°  with  the  carinal  eide  of  the  spur,  and  the  basal 
end  of  the  spar  is  broad  and  truncated.  In  the  leas  common  and 
narrow  variety  (1  m),  the  basal  margin  in  some  extreme  cases  forms 
very  nearly  a  straight  line  with  the  carinal  side  of  the  spur ;  and  the 
•pur  itself  is  bluntly  pointed  :  in  var.  7  it  is  sharply  pointed. 

Siruclnre  of  the  parietet  and  radii. — In  all  cases  the  four  sutures 
are  quite  distinct,  from  top  to  bottom,  on  the  internal  lamina  of  the 
ahell,  and  generally  they  run  through  the  whole  thickness  of  the  walla, 
And  are  visible  externally.  Often  they  do  not  quite  reach  the  ooter 
lamina,  and  then  the  shell  externally  consista  of  a  single  piece,  like  a 
patella.  Sometimes  the  sutures  can  be  traced  running  through  the 
parietnl  tubes  only  for  n  short  distance  from  the  internal  surface ;  where 
tbey  cease,  the  two  walls  uf  the  suture  become  fused  together.  When 
a  perfect  suture  is  split  open,  the  radius  is  represented  (fig.  1  A)  by  a 
few  narrow,  sinuous  ridgeti,  sending  out  on  each  side  little  branches  or 
denticuli;  these  are  received  into  corresponding  furrows  in  the  opposed 
Gompartmeut.  These  ridges  run  nearly  parallel  to  each  other,  and  some- 
what obliquely,  from  the  outer  lamina  of  tbc  shell  to  the  basis.  When 
the  radii  are  developed,  their  edges  are  similarly  formed,  by  sinDous 
denticulated  ridgi's,  with  the  interspaces  between  tbem  filled  up  solidly. 
The  alK  are  but  little  prominent. 

The  mouth  docs  not  deviate  from  the  generic  type.  The  cirri  are 
remarkable  from  the  variability  in  the  severul  pairs  ut  the  relative  num- 
bers uf  their  segments,  as  shown  in  the  following  table.  The  segments 
do  not  correspond  even  on  oppusite  aides  of  the  same  individual,  as  may 
be  seen  in  the  two  lower  lines  of  the  table.  1  believe  that  variability 
to  this  degree  is  very  uncommon  in  othi'r  cirripedea,  though,  as  stated 
in  the  Introduction,  the  number  of  the  scgmcols  always  increasea  with 
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the  grovtii  of  (he  indindoal.  The  termiual  ■^menta  in  th«  loa^ 
rami  of  both  the  first  and  third  cirnu  are  aoteaniformed,  —  ^'"^ 
eloDgated,  and  of  a  different  shape,  with  fewer  briatlea,  compared  with 
the  baaal  segments  of  the  same  cirii.  It  is  apparently  tbeae  tenninal 
Begmente  which  are  particularly  liable  to  rsry  in  number.  In  both  rani 
of  the  third  cirrus,  some  of  the  segments,  from  the  sixth  to  the  eleventh 
incluiire,  (connting  from  the  bottom),  more  especially  the  eighth,  ninth, 
and  tenth,  carry  a  few  ipines  coarsely  and  doubly  pectinated ;  bnt  as 
some  of  the  adjoiniug  segmentH  carry  spines  which  may  be  called 
doubly  serrated,  it  is  not  eaay  to  draw  an  exact  line  of  demarcation. 
Sometimes,  though  rarely,  a  few  of  the  nearly  terminal  aegments  in  the 
second  dmu  are  fumiahed  with  similar,  doubly  pectinated  spinea. 

Number*  of  the  teffmentt  in  the  rami  of  the  Cirri,  in  d^ere»t 
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giett  teeth,  tnd  those  with  every  alternate  growth-ridge  enlarged  into 
a  tooth.     Hence  var.  rubeteeru  completely  broke  down  as  a  species. 

With  respect  to  var,  (5)  elegans  (a  M.S.  specific  name  of  Leach)  I 
inferred  at  first,  from  external  appearance  alone,  that  it  was  distinct ; 
the  outer  lamina  of  the  shell  and  even  the  epidermis  is  preserved ;  the 
nurface  is  strongly  ribbed,  and  the  whole  shell,  excepting  the  sheath, 
IB  nearly  white ;  die  terga  are  narrow,  with  a  sloping  basal  margin  as 
in  var.  (4)  rubescens.  Whole  gronps  of  specimens  are  thus  charac- 
teriaed.  But  as  var.  communis  is  often  white,  and  as  the  surface,  when 
the  outer  lamina  is  preserved,  is  generally,  as  we  shall  presently  see, 
ribbed  longitudinally,  the  differences  in  var.  elegans  are  quite  un- 
important. 

The  (6th)  var,  differs  from  var.  communis  only  in  the  narrow  radii 
having  been  developed,  and  consequently  in  the  orifice  being  penta- 
gonal, and  in  the  outer,  longitudinally  ribbed  lamina  of  the  shell  having 
been  preserved.  In  the  same  group  of  specimens,  I  have  seen  every 
intermediate  stage  between  this  and  the  common  form.  It  must  not, 
however,  be  supposed  that  the  young  of  var.  communis  always  pass 
through  these  stages,  for  such  is  not  the  case.  In  the  genus  JBalanus 
it  has  been  seen,  how  capricious  in  some  species  is  the  development  of 
the  radii. 

Of  the  other  varieties,  enumerated  at  the  beginning,  no  further  men- 
tion is  required,  excepting  with  respect  to  var.  (7),  the  most  singular 
of  all.     I  have  seen  only  three  specimens,  sent  to  me  by  Dr.  Aug. 
Gould,  of  Boston,  United  States,  and  these  from  the  appearance  of 
their  bases  I  have  no  doubt  had  been  attached  to  a  ship, — the  only  in- 
stance which  I  have  met  with,  in  the  present  species.     The  shell  is 
steeply  conical,  with  the  orifice  so  small  as  to  be  reduced  to  a  mere 
pore;  the  radii  are  extremely  narrow  and  white;  the  shell  is  thin, 
with  the  surface  smooth,  but  ribbed  longitudinally  and  regularly ;  the 
outer  lamina  of  the  shell  and  the  epidermis  are  perfectly  preserved;  the 
upper  part  of  the  shell  is  reddish  purple,  which  dies  away  towards  the 
base :  careful  examination  of  the  apex  shows  that  at  the  first  growth 
the  young  shell  was  blneish-green.     The  terga  are  narrow,  with   a 
sloping  basal  margin,  as  in  var.  rubescens,  but  with  the  point  of  the 
spur  sharper.     I  have  formerly  remarked  that  the  shape  of  the  terga 
ieems  influenced  by  the  size  of  the  orifice.   The  lower  edge  of  the  sheath 
depends  freely :  I  have  seen  no  other  instance  of  this  latter  structure, 
so  common,  but  so  variable,  in  Balanus,  in  the  present  species,  except 
to  a  partial  extent  in  one  distorted  specimen,  in  Mr.  Stutchbury's  col- 
lection, adhering  to  Balanus  tintinnabvlumy  and  probably  taken  from 
a  ship's  bottom.     I  may  add  that  this  distorted  specimen  was  remark- 
able from  its  radii  being  wider  than  in  any  other  instance, — from  its 
smooth  nncoloured  surface  without  longitudinal  ribs, — and  from  the 
perfect  preservation  of  the  epidermis  over  its  entire  surface.    Although 
Br.  Gould's  specimens,  in  external  aspect,  are  absolutely  and  entirely 
different  from  the  common  varieties  of  T.porosa,  there  are  so  many 
intermediate  forms,  and  the  differences  are  su  little  important  that  I 
M  no  hesitation  in  attributing  them  to  variation,  consequent  on  the 
indiTidnals  having  been  exposed  to  unusual  conditions,  attached  to  the 
bottom  of  a  ship. 


2.    TXTRACLITA    SERRATA.       Fl.  10,  fig.  Zo — 2d. 

Shell  dark  greenish-gray,  with  narrow,  longitudinal,  serrated 
ribs :  radii  absent '  scutum  with  the  adductor  and  articular 
ridges  forming  a  cavity,  which  runs  up  to  the  apex  of  the  vab>e. 

Sab.  —  Cape  of  Good  Hope  ;  Algoa  Baj;  attached  to  BBndatoDe  and  to 

Fatells;  Mus.  Brit.,  Cuming,  and  Slutclibuij.* 

General  Appearance. —Colour  dark  ereeniBh  gwy;  form  ateeplj 
conical ;  surface  covered,  especially  in  the  lower  half  of  tli»  shell,  by 
nameroua,  narrow,  sharp,  longitudinal  ridges,  but  slightly  prominent, 
and  serrated  or  transversely  diTided  into  small  teeth ;  when  the  shell 
hu  been  much  ditiiiitegrated,  the  npper  part  of  the  surface  consiaU  of 
the  exposed,  smooth,  rather  large,  upSUed  parietal  tubes.  I  have  aeen 
no  instance  of  the  development  of  the  radii ;  sometimes  even  the 
antures  are  with  great  difficulty  distinguishable,  though  1  believe  they 
always  reach  the  outer  surface ;  sometimes  the  sutures  are  vide  from 
the  disintegration  of  the  edges  of  the  compartments.  Orifice  rounded 
or  oval. 

Scuta. — The  scuta  and  carloal  half  of  the  terga  are  blueish-green. 
In  the  scuta  neither  the  articular  ridge  or  furrow  are  much  developed : 
the  adductor  ndge  is  prominent,  and  is  united  to  the  articular  ndge, 
about  half  way  up  the  latter,  thus  forming  a  rather  large,  triangular 
cavity,  which  runs  up  to  the  apex  of  the  valve. 

The  Terffa  are  beslced.  The  spur,  measured  across  the  upper  part, 
is  half  as  wide  as  the  valve ;  it  is  bluntly  pointed ;  it  is  placed  quite 
close  to  the  basi-scutnl  angle  of  the  valve,  so  that  there  it  no  basal 
margiu  on  that  side;  it  curves  towards  the  scutum,  its  extrctoity  ex- 
tending beyond  the  bnsi-scutal  angle. 

Structure  of  the  S/iell  aiiel  Ra-fij.— The  pariplnl  tiibc8  fire  rather  lamp. 
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br  a  few  Terj  smtll  branching  ridges.  The  alee  have  their  edges 
plainly  crenated.    The  sheath  is  dark  green,  with  the  lower  edge  free. 

The  Mouth  presents  no  particular  characters.  With  regard  to  the 
Cirrif  I  am  doubtfal  whether  any  confidence  can  be  placed  in  the 
numbers  of  the  segments  being  constant ;  but  I  may  state  that  the  second 
drms  contained  thirteen  and  sixteen  segments  in  its  two  rami;  the 
third  cirrua  only  fourteen  in  both  rami ;  and  the  sixth  cirrus  twenty- 
iiz  aegments  in  both  rami.  Whereas  in  every  specimen  of  T,  poroaa^ 
the  longer  ramus  of  the  third  cirrus  contained  more  segments  than 
either  ramus  of  the  second.  About  half  the  segments,  namely,  those 
in  the  middle  of  both  rami  of  the  third  cirrus,  are  furnished  with 
eoaraely  and  doubly  pectinated  spines,  like  those  in  T.  poro9a, 

Afimitim, — Upon  the  whole,  this  species  is  more  nearly  allied  to  jT. 
pora§a  than  to  any  other.  In  the  cavity  formed  by  the  union  of  the  ad- 
ductor and  articular  ridges,  it  is  allied  to  T.  cceruleseeru.  This  species 
differs  from  all,  in  its  little  specific  gravity,  consequent  on  the  parietal 
tabea  being  only  slightly  filled  up,  and  in  the  peculiarly  serrated, 
narrow,  approximate  ridges  on  the  external  surface  of  the  walls.  The 
character  oerived  from  the  adductor  ridge,  just  alluded  to,  is  remark- 
able. In  the  shape  of  the  terga,  in  the  absence  of  radii,  and  in  the 
•tmcture  of  the  body,  this  species  approaches  closely  to  T.  porota. 


8.  Tkteaclita  rosea.     PL  10,  fig.  3  a — 3  d. 

CoNiA  ROSEA.*  Krauss.  (!)   Die  Sudafrikanischen  MoUuskcn,  Tab.  6, 

fig.  28,  1848. 
Balanus  Cuhingii.    Chenu,    Illust.  Conch.,  Tab.  4,  fig.  5. 

SheU  dirty  white y  tinned  with  pink  ;  parietea  formed  by  a 
nngle  row  of  large  tubes :  radii  generally  narrow :  tergum 
with  the  spur  rather  short  and  broad. 

Bah. — New  South  Wales,  Morcton  Bay  in  lat.  27°,  Port  Jackson,  and 
Twofold  Bay;  South  Africa,  Alcoa  Bay.  Attached,  in  Australia,  to  littoral 
lodcs  and  shells ;  often  associated  with  T.  purpurascenSy  Chthamalta  antennattu, 
sad  Caiopkragmus  polymertis ;  Mus.  Brit.,  Cuming,  Krauss,  Darwin,  Stntchbury. 

General  Appearance. — Shell  steeply  conical,  often  rather  convex; 
dirty  or  brownish  white,  feebly  tinted  with  pink ;  external  surface 
generally  much  disintegrated,  and  having  in  the  upper  part  a  pillared 
q^arance,  owing  to  the  exposure  of  the  npfilled,  large,  square,  parietal 


♦  I  am  greatly  indebted  to  Professor  Krauss  for  having  sent  me,  for  exami- 
nation, tlie  unique  specimen  collected  by  himself  in  Algoa  Bay.  There  can  be 
no  doubt  of  the  identity  of  the  African  aud  Australian  specimens.  It  is  a  singular 
Gircomstance  that  the  same  species  should  occur  in  these  two  distant  places, 
and,  as  far  as  at  present  known,  not  in  the  intermcdiatCj  more  tropical  coasts. 
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tnbn,  and,  in  the  lower  put,  a  BtrUted  (and  Bomedmea  aemted)  ^»- 
pearance,  from  the  ezpoeure  of  the  panJlel,  approrimate  platea,  with 
which  the  outer  lamina  of  the  ihell  i>  uitemall7  atrenguiened.  In 
onlj  a  few  young  Bpecimena,  the  whole  outer  lamina  of  the  ahell  wa» 
well  preBerTed  ;  end  in  these  the  surface  was  very  imooth,  and  ereia 
gloBsy,  giviog  to  the  specimens  a  quite  different  aspect ;  even  iu  partially 
corroded  specimen*,  the  lower  part  of  the  shell  sometimes  is  qnittt 
smooth.  Geuenlly,  the  radii  are  developed ;  in  most  specimens  theT* 
are  narrow,  but  sometimei  of  moderate  width;  their  snmmita  atv 
oblique,  and  their  edges  often  notched  or  toothed.  The  recipients 
fbrrow,  in  each  opposed  compartment,  ia  often  almost  aa  wide  as  th&- 
radios  itself,  and  is  equally  notched.  In  some  mnch  corroded  specimens- 
there  were  DO  radii.   Basal  diameter  of  largest  specimen,  11  of  an  inch^ 

Seiila,  generally  thick,  sometimes  very  thiclf,  with  the  external  sar 

bee  oBually  much  corroded :  articular  furrow  rather  wide ;  articuli 
ridge  not  very  promiuent ;  adductor  ridge  prominent.     The  r 
depressor  muscle  is  attached  in  a  small  oblong  pit,  soraetimea  inch 
little  crests ;  and  the  lateral  depressor  nnBcle  is  attached  to  what  raay-    ~ 
be  described  either  as  three  or  four  parallel  furrows  or  creata. 

Terga,  with  the  spur  placed  close  to  the  basi-scatal  angle,  bo  that 

there  ia  no  basal  margin  on  that  side ;  spur  abort,  with  its  lower  end—^ri 
truncated  and  rounded  ;  broad,  even  exceeding,  when  measured  acraaa^^B 
the  upper  part,  half  the  width  of  the  valre.  Articular  furrow  wide.—  — 
Apex  not  beaked. 

Structure  of  WalU  andRadii. — This  species  differs  from  all  the  othen^^* 
of  the  genus  in  having  only  a  single  row  (fig.  3<f)o{  parietal  tubes ;  theae^^s 
are  large,  quadrangular,  but  elougated  in  the  ray  of  the  circle.  Thejare^^S 
not  filled  up,  even  at  the  very  top  of  the  shell,  but  they  become  thickly  ^ 
lined  all  round  with  compact  shelly  matter.  When  the  surface  of  the^^:^ 
shell  is  disintegrated,  these  upfilled  tubes  greatly  affect,  aa  already  ^ 
stated,  tlie  exteniHl  appearance.  The  outer  lamiuA  near  the  basis  js-^^* 
internally  strengthened  by  longitudiiml,  sharp,  approximate  ridgea  or      ^ 
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4.  Tetraclita  purpurascens.     PL  11,  fig.  1  a — 1  d. 

Lepas  pukpurascens  *    JToocTt  General  Conchology,  p.  55,  PI.  9, 

f^.  42,  1815. 
Balanus  plicatus.    Lamarck,    Ajiimaux  sans  Yert^brcs,  1818. 
—  —        ET  PUNCTUBATUS.   Chwu,  Illust.  Conch.,  Tab.  4, 

fig.  3  et  12. 
CoNiA  DSPBESSA  (!)    /.  E.  Oray.    Appendix,  Dieffenbach's  Travels 

in  New  Zealand,  1843  (sine  descript.  vel 
figora). 

Shell  depressed,  pale  purple  or  dirty  white,  with  the  sur- 
face longitudinally  ribbed,  or  corroded  and  granulated: 
radii  or  even  sutures  none,  or  radii  well  developed  and 
broadj  with  their  summits  parallel  to  the  basis :  basis  mem^ 
*  branous :  scutum  transversely  elongated :  tergum  small,  mth 
tie  spur  extremely  short  and  rounded. 

Bah, — Sydney,  New  South  Wales ;  Plinder*s  Lagoon,  Sir  C.  Hardy's  Island, 
Barrier  Beef;  Xing  George's  Sound,  Western  Australia;  Van  Diemen's  Land; 
New  Zealand,  adhering  to  Pollicipes  spinosus ;  Mus.  Brit.,  Cuming,  Stutchbutr, 
Darwin,  &c.  China  (r)  attached  to  Pollicipei  mitella,  Mus.  Brit,  and  Stutcn- 
buiy.  Grenerally  attached  to  tidal  rocts,  sometimes  to  shells.  Very 
omimon. 

General  Appearance, — Shell  generally  much  depressed,  in  a  few 
cases  rather  steeply  conical,  in  one  single  instance  cylindrical,  but  not 
much  elongated.  Colour,  when  alive,  pale,  but  fine  purple;  I  presume, 
judging  from  some  dryed  specimens,  sometimes  dirty  white.  The  state  of 
the  surface  varies  remarkably :  about  half  the  specimens  (fig.  1  a)  which  I 
have  seen,  had  the  outer  lamina  of  shell  quite  removed,  and  the  surface 
granulated,  owing  to  the  projecting  and  exposed  tips  of  the  upiilled  parietal 
tabes ;  the  radii  are  not  developed,  and  often  even  there  is  no  trace  of  the 
foor  satures;  the  rather  large  orifice  is  somewhat  rounded,  and  the  two 
lenta,  with  their  surfaces  disintegrated,  have  their  middle  parts  deeply 
indenting  the  terga.  The  shell,  in  the  other  and  perhaps  more  common 
condition  (fig.  1  b),  has  the  outer  lamina  preserved,  and  is  longitudinally 
ribbed  with  generally  at  least  five  or  six  ribs  on  each  compartment : 
the  radii  are  here  very  wide,  and  extend  from  tip  to  tip  of  the  compart- 
ments, so  that  their  summits  are  parallel  to  the  basis ;  they  are  gene- 

*  The  descriptions  given  bvWood  and  Lamarck  are  fuller  and  more  accurate 
than  is  usual  m  the  case  of  Cirripedcs,  and  I  have  no  doubt  regarding  these 
two  names.  The  Conia  depressa  of  Dr.  J.  E.  Gray  is,  as  I  know  from  having 
aeen  the  original  specimens,  the  young  of  this  same  species ;  the  name  is  unao- 
companied  by  any  description  or  figure. 

2^ 
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rally  covered  b;  a  brownish  epidermis,  thickly  doUied  with  little 
■pioes  ;  the  orifice  is  neat!;  diamond-shaped ;  the  apices  of  the  oper- 
cular valveB  meet  at  a  common  point :  these  specimens  are  almost 
always  smaller  and  younger  than  the  granulated  specimens.  Altoge- 
ther the  specimens  in  the  two  opposite  states  have,  in  their  eztemai 
appesrence,  nothing  in  common,  and  no  one,  withont  carefal  examina- 
tion, would  ever  suspect  that  they  were  specifically  identical ;  this, 
however,  was  proved  by  the  intermediate  forms,  and,  in  one  instance, 
three  of  the  comportmenta  had  their  surfaces  granalated,  and  were  en- 
tirely destitute  of  the  radii,  whilst  the  fourth  by  some  chance  had  been 
5 reserved  from  corrosion,  was  longitudinally  ribbed,  and  had  ita  epi> 
ermis-covered  radius  fully  developed.  The  difference  in  the  appear- 
ance of  the  opercular  valves,  in  the  two  states,  is  simply  owing  to  the 
degradation  of  their  upper  part*  in  the  granulated  spenmens. 

The  baaal  diameter  of  the  largest  specimen  waa  one  inch,  bnt  the 
height  only  *35  of  an  inch. 

Seula,  transTersely  elongated,  so  that  the  basal  margin  ia  nearly 
twice  as  long  as  the  tergal  margin :  nrticular  ridge  very  little  prominent; 
articular  furrow  wide  but  shallow ;  adductor  ridge  very  blunt,  slightly 
prominent,  sometimes  almost  absent,  almost  parallel  to  the  basal  mar- 
gin: there  are  no  distinct  crests  for  the  rostral  or  lateral  depressorea 
muscles,  hut  some  small  irregular  pits  for  the  latter.  In  one  yonng 
specimen,  the  lines  of  growth  were  crenated,  showing  a  tendency  in 
the  valve  to  become  longitudinally  atriated,  as  in  the  allied  T.  eotlatu. 
In  some  young  and  immature  specimens,  the  basal  margin  waa  deeply 


Tergtt,  small  in  area,  not  above  half  that  of  the  scuta:  spur  extremely 
short,  broad,  placed  close  to  the  basi-scutal  angle  of  the  valve,  ao  that 
there  is  no  basal  margin  on  that  side  of  the  spur.  The  lower  end  and 
aides  of  the  spur  form  one  uniform  curve.  Articular  ridge  barely  derc- 
loped.     Crests  for  the  tergal  depressores  thorp  and  prominent, 

Stnieture  of  the  Shell  and  Radii. — The  walls  ore  very  thick,  and  the 
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Tlie  B<uis  is  entirely  membranous,  in  which  respect  this  species 
diflers  from  all  the  others  in  tlie  genus. 

Mtmth :  all  the  trophi  are  unusually  hairy  or  spinose.  The  labnim  is 
deeply  notched  and  apparently  destitute  of  teeth  on  the  crest.  Tlie 
pftlpi  are  club-shaped  or  enlarged  at  their  extremities.  The  mandibles 
have  the  fourth  tooth  rudimentary. 

In  the  Cirri,  the  second  and  third  pairs  are  remarkably  short  and 
blant.  In  one  specimen  the  two  rami  of  the  first  cirrus  had  respec- 
tively  six  and  sixteen  segments ;  those  of  the  second,  six  and  seven ; 
those  of  the  third,  seven  and  seven ;  and  those  of  the  sixth  cirrus 
twenty  rather  elongated  segments,  with  a  small  tuft  of  spines  between 
€sch  main  pair  of  spines. 

Jjjfinities. — This  species  differs  from  all,  in  its  membranous  basis, 
tnd  in  its  transversely  elongated  scuta.  It  resembles  T,  eosiata,  and 
differs  from  all  the  other  species,  in  its  radii  (when  developed)  being 
•qnare  on  the  summit,  and  in  being  formed  of  tubes, — in  the  small- 
Beas  and  number  of  the  parietal  tubes, — ^in  the  absence  of  crests 
on  the  under  side  of  the  scuta  for  the  rostral  and  lateral  depressor 
maseles, — ^in  the  shortness  and  rounded  form  of  the  spur  to  the  terga, 
— uid,  lastly,  in  the  club-shaped  palpi  and  small  size  or  absence  of  the 
foorth  tooth  in  the  mandibles.  T, purpurascens  differs  from  T,  costata 
in  those  points,  namely,  in  its  membranous  basis  and  transversely  elon- 
gated scuta,  in  which  it  differs  from  all  the  other  species,  and,  moreover, 
in  its  acuta  not  being  plainly  striated  longitudinally,  in  having  more  ribs 
on  the  external  surface  of  the  parietes  of  its  shell,  and  in  having  only 
three  pairs  of  main  spines  on  the  three  posterior  cirri. 


5.  Tbtraclita  costata.     pi.  11,  fig.  2  a — 2  c. 

S/iell  de/jressed,  whitish^  generally  tcith  ten  very  prominent 
longitudinal  rids :  radii  broad,  with  their  summits  parallel  to 
ike  basis :  basis  calcareous ;  scutum  externally  striated  lon- 
gitudinally :  tergum  icith  the  spur  short  and  rounded. 

Hab, — Philippine  Archipelago,  Mus.  Cuming.  Attached  to  various  shells, 
liihin  the  tidal  limit. 

General  Appearance. — Shell  whitish,  probably  tinged,  when  alive, 
with  reddish-purple  ;  depressed  ;  surface  perfectly  preserved,  smooth, 
but  having  longitudinal  very  prominent  ribs,  almost  invariably  ten  in 
number ;  namely,  three  on  both  the  rostrum  and  carina,  and  two  on 
the  two  lateral  compartments,  with  ten  corresponding  projections 
vtHmd  the  basal  margin.  Orifice  passing  from  rounded-trigonal  to 
diamond-shaped.  The  radii  are  very  broad  and  square  at  the  summit, 
^d  extend  from  tip  to  tip  of  the  compartments.  Basal  diameter  of 
Wgest  specimen  under  half  an  inch,  generally  from  '3  to  '4  of  an 
ineh. 
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Scuta,  of  the  u«oal  aab-trianiculftr  shftpe,  and  not  trumeruly  eloti- 
gntcd,  aa  ill  T.  purpvrasteiu.  External  surface  •Uiated  longitodiiullji 
in  iDBDv  Bpeciiiiens  there  it  ■  medial  deprewioD,  or  k  row  of  very  imill 
pit«,  such  iiB  occur  on  the  Bi-uta  of  Balanvt  trigmua  and  UnU.  Tbc 
adductor  ridge  is  modcrateW  developed,  and  runa  nearlj  parallel  to 
the  occludeiit  marghi ;  there  are  no  creata  for  the  roatnl  and  UtenI 
depressor  muaclea. 

Terga  :  these  in  area  equal  two  tliirda  of  the  acuta :  the  spur  is  ahort 
and  rouuded,  and  placed  as  described  under  T.furpwra»eaKM;  but  the 
ai'ticular  ridge  iieeniB  to  be  more  prominent  than  in  that  spedea, 

Struelure  of  tie  SAell  and  Radii. — The  parietal  tubes  are  small,  and 
very  iiumcrou:*,  as  in  T. p\irpura»cen».  The  radii  arc  vide,  square  on 
the  summits,  but  not  so  conspicuously  covered  by  hirsute  epidermis  ai 
in  that  sprciea.  Intrmnlly,  the  tubes  forming  the  radii  are  smalleT, 
and  run  more  tranaverdely  than  in  T.  ptirpuraMcent,  that  is  in  the  nonntl 
course,  ns  in  Balanus.  The  edges  of  the  altc  are  nearly  or  qnite 
smooth.  The  BatU  is  as  distinctly  calcareous,  as  in  the  other  spedci 
of  the  genua. 

Mouth :  the  trophi  are  not  so  hairy  ss  in  T,  purpMrateeiit ,-  tht 
labruni  seema  destitute  of  teeth ;  the  palpi  are  club^haped  at  their 
endn  i  the  mandibles  have  only  three  teeth.  The  second  and  thud 
cirri  are  not  so  short  and  blunt  relatively  to  the  others  as  in  T.jmrf*- 
ra»cm*.  In  the  posterior  cirri,  the  elongated  segments  carry  four  main 
pairs  of  spines,  between  vhich  there  is  no  intermediate  tuft  of  fiot 
spines. 
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ezpotare  of  the  tips  of  the  npfilled  parietal  tubes.  The  lower  part  of 
the  toHace  is  generally  well  preserved^  and  is  formed  by  very  irreeular, 
hranching,  longitudinal,  slightly  prominent,  ridges.  Radii  of  moderate 
width,  with  their  summits  oblique.  Orifice  rather  large,  rounded 
trigonal. 

Seuia,  rather  narrow,  with  the  upper  part  acuminated :  the  external 
snrfoce  generally  much  disintegrated,  and  marked  with  some  irregular 
blotches  of  dark  red.  Articular  ridge  not  prominent ;  articular  fur- 
row rather  deep:  adductor  ridge,  distinct  from  the  articular  ridge, 
pretty  well  developed,  as  are  the  crests  for  the  rostral  and  lateral 
depressor  muscles.  In  young  and  well  preserved  scuta,  there  is  an 
external,  medial,  hyaline  band,  corresponding  with  the  hollow  under  the 
adductor  ridge,  and  caused  by  the  thinness  of  the  valve  along  this  line. 
Terffa :  externally,  the  carinal  half  is  longitudinally  and  very  feebly 
striated.  Internally,  the  articular  furrow  is  very  wide,  but  shallow,  and 
of  nnnsual  length,  owing  to  the  preservation  of  the  upper  part  of  the 
valve;  the  articular  ridge  is  not  prominent.  The  spur  does  not 
actually  join,  as  in  all  the  foregoing  species,  the  basi-scutal  angle, 
bot  is  separated  from  it  by  a  short  piece  of  basal  margin;  its  two 
eidea  are  more  nearly  parallel  than  is  usual,  and  the  end  is  regu- 
larly rounded.  It  is  always  rather  narrow,  though  the  width  varies 
considerably  (fig.  3d,  3e).  It  extends  in  the  same  straight  line  with 
the  middle  of  the  articular  furrow.  The  terga,  though  not  possessing 
any  striking  characters,  differ  considerably  in  appearance  from  those 
ci  the  other  species. 

Structure  of  the  Shell  and  Radii, — The  parietal  tubes  are  remarkable 
from  their  irre^lar  shapes,  and  unequal  sizes  (fig.  3  b), — hardly  two 
resembling  each  other.  Sometimes  a  single  elongated  tube  will  reach 
across  the  whole  thickness  of  the  walls.  The  septa  between  the  tubes  are 
rather  thick  and  rugged.  The  tubes  are  generally  darkly  coloured  from 
the  adhering  corium ;  they  are  solidly  upfiUed,  but  only  in  the  upper- 
most part,  by  dark  chocolate-red  shelly  matter.  The  radii  are  formed 
by  irregularly  branching  ridges,  with  the  interspaces  filled  up  solidly. 
The  square  edges  of  the  alse  are  much  thicker  than  in  any  other 
species,  and  are  furnished  with  transverse  ridges,  which  are  sometimes 
slightly  branched.  The  inner  lamina  of  the  walls  near  the  basis,  in 
most  of  the  specimens,  is  irregularly  and  longitudinally  ribbed,  the 
ribs  being  longitudinally  striated.  The  sheath  and  the  upper  part  of 
the  inner  lamina  of  the  parietes  are  clouded  with  chocolate-red. 

The  animal's  Mouth  and  Cirri  were  ill-preserved ;  but  I  was  able  to 
make  out  that  the  labrum  had  some  strong  teeth,  and  that  the  man- 
diblea  were  furnished  with  five  teeth,  a  greater  number  than  in  any 
other  species.  The  palpi  had  parallel  sides  as  usual.  In  the  sixth 
cirms,  the  segments  had  four  pairs  of  main  spines,  instead  of  the  usual 
number  of  three. 

Afinities, — This  species  does  not  appear  to  be  particularly  related  to 
any  other  one :  perhaps  it  is  rather  nearer  to  the  two  following  than 
to  the  foregoing  species.  The  irregular  parietal  tubes,  thick-edged 
alae,  form  of  terga,  five  teeth  to  the  mandibles,  and  four  pairs  of  spines 
to  the  segments  of  the  posterior  cirri,  are  its  chief  characteristics. 


7.  Tetraclita  ccerdlescens.    PL  11,  fig.  4a — 4(/. 

Lbpa8  cdKULESCBNa.    ^agler.     SkriTter  af  Selskabet,  1  BJod, 

1790." 

Shell  with  the  upper  part  tinged  greenish-blue,  longi- 
tudinally  ribbed:  radii  moderately  wide,  with  their  gummiU 
oblique .-  scutum  with  a  small  adductor  and  eatremefy 
prominent  articular  ridge,  united  together  and  so  forming  a 
mtall  sub-cylindrical  cavity:  tergum  with  the  spur  not  joined 
to  the  basi-scutal  angle. 

i/ii£.— Philippine  Archipelago,  attached  to  Balmia  titUinaabid^m;  attacfad 
to  a  ship's  bottom,  and  to  Balantu  iinliiaiabuJvm,  both  from  the  FaciGo  Oceu; 
attacbed  to  a  massive  coral,  and  afsociated  with  T.  titiala,  and  thercfoie  fnm 
the  tropical  eaatem  seaa ;  Una.  Brit.,  Cuniing,  Stutchbuiy. 

General  Jppearanee. — Shell  conical,  sometimei  depressed  j  rarface 
with  rather  broad,  smooth,  longitudinal  ridge« ;  irbitiah,  with  the  upper 
part  greenish- blue,  sometimes  very  feebly  tinted  with  pink ;  radii  whit^ 
or  mottled  with  blueisL -green,  or  with  pink.  When  the  outer  lamina 
of  shell  has  been  corroded,  the  upfiJIed  parietal  tabes,  of  a  dull  blueiafa- 
gray  colour,  are  exposed.  The  radii  are  moderately  wide,  with  their 
summits  very  oblique.  In  basal  diameter,  ooe  specimen  waa  1-8,  and 
another  1*5  of  an  inch. 


Scii/a,  oxterDBlly  furrowed  tery  slighlly  in  a  longitudinal  directiou, 
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fisrare-like  hollow.     The  scutum^  in  some  distorted  specimens  from  a 
ship^s  bottom,  was  narrow  in  proportion  to  its  ordinary  breadth. 

Terga, — These  are  large.  Externally,  there  is  a  broad,  longitudinal 
depression,  bounded  on  each  side  by  a  ridge.  The  carina!  half  is 
feebly  striated  longitudinally.  A  large  upper  portion  (fig.  4  b)  pro- 
jects freely,  and  stands,  when  the  two  valves  are  articulated  together, 
above  the  apex  of  the  scutum,  but  does  not  form  a  beak  as  in  T, 
porosa.  Internally,  the  tergal  margin  is  widely  inflected;  the  arti- 
caUur  fnnrow  is  very  deep,  but  the  articular  ridge  is  not  prominent.  The 
spur  is  not  very  broad ;  it  is  separated  from  the  basi-scutal  angle  by  a 
small  space  of  basal  margin,  which  forms  a  straight  line  with  the  basal 
margin  on  the  opposite  side  of  the  spur.  The  end  of  the  spur  is  trun- 
cated, and  is  parallel  to  the  basal  margin. 

Structure  of  the  Shell  and  Radii, — The  walls  are  thick :  the  parietal 
tubes  are  rather  large  and  regular ;  they  become  solidly  filled  up  in  their 
upper  parts.  The  sutural  edges  of  the  radii  are  formed  by  unusually 
narrow,  sinuous  ridges,  sending  off  delicate  denticuli  on  each  side :  the 
interspaces  between  these  ridges  are  solidly  filled  up.  The  crenated 
edges  of  the  alee  are  rather  thick.  Neither  the  mouth  nor  the  cirri 
offer  any  noticeable  character ;  but  I  may  observe,  that,  in  the  mandi- 
Ues,  the  third  and  fourth  teeth  are  close  together ;  and  that,  in  the 
three  posterior  cirri,  the  tufts  of  small  spines  between  the  main  pairs 
are  small. 

Affinitiet. — ^This  species  is  very  distinct  from  the  others,  with  the 
exception  of  the  following  T,  radiata,  to  which  it  is  in  several  respects 
illied.  The  under  side  of  the  scutum,  with  its  great  articular  ridge, 
and  the  cylindrical  tube  formed  by  the  union  of  the  latter  with  the  short 
adductor  ridge,  affords  the  most  noticeable  character. 


8.  TeTRACLITA  RADIATA.      PI.  11,  fig.  5  a — 5  (L 

Ck)NiA  RADIATA.*     De  BlainvUle.     Diet.   So.   Nat.,   1816—1830, 

PL  164,  tig.  5,  5  fl,  (sine  dcscript.) 
—      Lyonsii.      G.  B.  Sowerb^.     Genera  of  Recent  and  Fossil 

Shells,  Plate,  1823,  (sine  descript.) 


*  The  synonymy  of  this  species  is  complicated.  Dc  Blainville  gives  no  des- 
cription under  the  article  Conia,  published  in  1818,  oriu  the  vol.  published  in 
1822 ;  but  I  believe,  from  the  figures  of  the  opercular  valves,  that  1  have  correctly 
identified  this  species  with  his  C.  radiata.  Mr.  Sowcrby  gives  no  description  of 
C.  L^ofuiiy  or  any  figure  of  the  opercular  valves,  but  his  drawing  of  the  shell 
i»  much  better  than  de  Blainville's,  and  I  believe  it  is  the  same  species. 
Whether  de  Blainville's  or  Sowcrby*s  plate  appeared  first  I  cannot  ascer- 
tain. In  the  second  edition  of  Lamarck,  Conia  radiala  of  lilainville  is  given 
II  a  synonym  to  Balanus  radiatus  of  that  work;  but  this  is  quite  erro- 
neous. I  may  add  that  if  de  Blainville's  name  does  not  apply  to  the  present 
species,  it  most  to  T.  carulescenSj  and  as  the  latter  is  the  older  name  it  will  be 
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hhell  white,  with  numerous  approanmate  ionffitudinal 
ribs :  radii  broad,  with  their  summits  slightly  oblique,  inter- 
nally porose :  ieryum  with  the  articular  ridye  extraordi- 
narily proviinent,  with  the  spur  not  joined  to  the  basi-scuial 
angle. 


Hab. — West  Indies,  adlierlng  to  Balaitta  ebumeta  and  to  Lepat  a 
New  South  Wales,  adhering  to  Telraelila  poraia.  Attached  to  BaUmit*  (imtiama- 
Mtm,  on  a  ship's  bottom  from  Sumatra;  not  ntrelj  attached  to  BaUmu 
/tMimiiaiiiliim  on  ships'  bottoms;  Mus.  Brit.,  Stutchburj,  and  Coming. 

General  Jppearanee. —  Shell  white,  rather  ateeplj  conical,  iritb 
DDmerouB,  approximate,  rather  narrow,  longituJiual,  rouuded  ribs  on 
the  walls :  in  a  ipecimen  half  tm  inch  in  diameter,  there  were  from  eight 
to  twelve  ribi  on  each  compartment.  The  outer  lamina  of  ahell  seeou 
always  well  preserved.  Orifice  rounded,  trigonal.  Radii  white, 
smooth,  broad,  with  their  summits  only  slightly  oblique.  1  have  Men 
one  specimen  1*2  in  basal  diameter,  hut  quarter  of  an  inch  U  a 
common  size,  and  very  young  specimens  are  UDusually  frequent  in 
collections. 

Scuta  broad,  externally  not  striated  longitndinally.  The  articnlar 
ridge  is  prominent,  and  the  furrow  deep,  but  not  in  so  great  a  d^;;ree 
aa  in  Z*.  cceruUscent.  The  adductor  ridge  is  only  slightly  prominent ;  it 
extends  upwards  only  a  little  way  above  the  lower  end  of  the  articnlar 
ridge,  and  does  not  form  with  the  latter  a  cavity.  There  are  no  cmta 
for  the  rostral  depressor  muscle,  but  there  is  a  little  pit,  formed  by  the 
folding  over  of  the  occludent  mai^n. 

Terffa. — These  valves,  when  articulated  with  the  scuta  (fig.  5  6),  pro- 
ject above  them  to  an  extraordinary  degree,  and  are  separated  from 
them  by  a  deep,  fissure-like  hollow,  caused  by  the  remarkable  promi- 
nence of  the  articular  ridge  of  tlie  terga.  Tlie  upper  part  of  the 
int  beaked,  and  docs  not  project  freely  much  above  the  sack. 
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fonning  nearly  a  straight  line  with  the  margin  on  the  carinal  side.  In 
■omeyoang  specimens,  ahont  the  tenth  of  an  inch  in  diameter,  from 
the  West  Indies  and  from  New  South  Wales,  the  spur  (the  position  of 
which  I  found  Taried  a  little  in  some  other  specimens)  was  placed 
nearly  in  the  middle  of  the  valve,  and  very  nearly  at  right  angles  to  the 
basal  margin ;  it  is  possible  that  these  may  be  a  distinct  species,  but 
without  larger  specimens  to  judge  from,  I  think  it  more  probable  that 
this  di£ference  in  the  tergum  is  due  to  variation  and  youth. 

Structure  of  Shell  and  Radii, — The  parietal  tubes  are  commonly 
elongated  in  the  ray  of  the  circle:  the  septa  are  rather  thick,  and 
strongly  crenated  at  their  basal  edges.  The  inner  lamina  of  the  walls 
is  strongly  ribbed  longitudinally.  The  broad  radii  have  their  sutural 
edges  formed  by  ridges,  with  numerous  and  closely  approximate  denti- 
ei£ :  the  interspaces  between  the  main  ridges  are  not  soon  filled  up, 
and  at  the  bottom,  each  interspace  usually  terminates  in  a  pore  or 
tabe;  so  that  the  radii  are  not  solid,  as  in  most  of  the  foregoing  species, 
bat  porose.     The  alse  have  their  edges  crenated. 

Bant,  calcareous,  of  unusual  thickness ;  the  inner,  or  upper  surface, 
is  striated  from  the  centre  in  rays,  corresponding  with  the  ribs  on 
the  inner  lamina  of  the  walls.  This  striated  or  furrowed  structure  in 
the  basis,  shows  a  tendency  to  its  becoming  tubular  or  porose,  as  may 
be  inferred  from  analogous  cases  in  Balanus. 

jintmafs  body  unknown. 

Afinities, — ^This  species  is  rather  more  closely  allied  to  the  last  than 
to  any  other.  There  is  a  close  analogy  in  the  peculiar  manner  in  which 
the  acuta  and  terga  are  articulated  together  in  the  two  species :  in 
this  species  it  is  effected  by  the  great  development  of  the  articular  ridge 
of  the  tergum,  and  in  T.  ccerulescens  by  that  of  the  scutum.  The  inter- 
naUy  striated  calcareous  basis,  and  the  internal  tubular  interspaces 
between  the  denticulated  ridges  of  the  radii,  are  peculiar  characters. 
The  white  colour,  the  narrowly  and  closely  ribbed  parietes,  and  the 
broad  radii,  give  this  species  an  aspect,  by  which  it  can  be  easily 
recogniaed. 


4.  Genus — Elminius. 

Elhinius.    Leach.    Zoological  Journal,  vol.  2,  July,  1825. 

Compartments  four .-  parietes  not  porose.     Basis  mem- 
^anotts. 

Distrilmtion,  Southern  temperate  seas. 

General  Appearance. — Shell  conical,  with  a  strong  ten- 
dency in  most  of  the  species  to  become  cylindrical :  orifice 
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gcDerallj  large.  WalU  either  thin  and  smooth,  or  thick 
and  plicated  longitudinally.  Colours  Tsrions,  pale  purple, 
greeuish,  white,  and,  in  E.  plicatuv,  owing  to  the  exposure 
qS  an  intermediate  lamioa  of  shell,  bright  orange-yellow. 
Radii,  either  of  considerable  width,  with  their  summits 
oblique  and  rounded,  as  in  the  first  two  species  of  the 
genus,  or  very  narrow,  as  in  the  last  two  species.  I3mi»iii* 
plica/us  is  the  largest  species,  and  is  sometioies  one  inch  in 
basal  diameter.  The  outer  surface  of  this  latter  species  i&- 
occasionally  much  corroded. 

Scuta :  these  are  of  the  usual  shape ;  in  E.  IGnffii  aai. 
modestia  there  is  no  adductor  ridge  and  no  crests  for  th& 
depressor  muscles ;  in  E.pUcatnn  and  simplex,  on  the  othei~ 
hand,  there  is  a  well  developed  adductor  ridge  and  crests- 
for  the  lateral  depressor  muscles ;  in  some  individuals,  also,, 
of  E.plicatiu  there  are  small  crests  for  the  rostral  depresaores — 

The  7!?*^  are  remarkable  for  their  variability  in  all  the^ 
species ;  in  many  specimens  of  E.  Kin^U  and  modestug  the^s 

basal  margin  on  the  carinal  side  of  the  spur  is  deeply  hol^ 

lowed  out.  The  width  and  acumination  of  the  spur  variea^^ 
in  all  the  species.  In  E.  plicatua  and  simplex  this  valve  ia^^ 
remarkably  like  that  of  Tetraclila porosa.  In  some  specimenafl^ 
of  E.  Kingii  the  terga  and  scuta  are  firmly  calcified  together—— 

Structure  of  the  Parieles  and  Badii. — As  in  TetracUta,.^ 
the  two  lateral  compartments  are  necessarily  broad.  Th(S.s 
purictes  are  never  porost;,  but  consist,  in  ap)>earaiice,  of  t 
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creoated.  In  E.  simplex  they  are  extremely  narrow,  smooth- 
«clged.  and  rounded :  in  K  plicatiis  they  are  narrow,  and  in 
'this  species  alone  the  sutiu-al  edge  is  sinuous,  and  sends 
jnwards  short  ridges  or  teeth.  The  alie,  in  all  the  species 
except  this  last,  are  likewise  smooth-edged.  The  lower  edge 
«)f  the  sheath  depends,  more  or  less  freely,  in  all  the  species, 
«xcept  in  E.  Kingii. 

SatiB,  membranous  in  all  four  species.     In  B.  modestm, 

"tiie  true  basal  membrane  is  extremely  thin,  and  is  divided  into 

«»ncentric  slips :  on  its  inner  surface  there  are  attached 

IQumerous  cement-ducts,  varying  from  ^i^  to  eogs  of  an  inch 

5n  diameter,  repeatedly  trifurcating,  rarely  forming  hexagonal 

^x  quadrangular  loops,  and  with  the  branches  placed  ap- 

^naimately  parallel  to  each  other.     Beneath  the  true  basal 

inembrane  there  ia  a  complicated  layer  of  cement,  in  the 

form  of  a  net-work,  or  of  separate  tubes,  or  in  beads  and 

IMtches.     In  E.  Kingii,  the  basal  membrane  presented  a 

Wonderfully  complicated  appearance,  in  part  due  to  the 

cement  forming  a  mass  of  inosculating  fibres;   many  of 

these  fibres  seemed  to  end  in  circular  discs  of  cement. 

Neither  the  Mouth  or  Cirri  offer  any  noticeable  generic 
characters,  as  distinct  from  Balanus  and  several  other  genera. 
The  SranchieE,  in  E.  plicatus,  are  well  developed  and  mode- 
rately plicated.  In  E.  modestus  they  are  small,  not 
plicated,  but  with  a  rounded  sinuous  margin  :  in  a  sped- 
men  having  a  basal  diameter  of  ^^,  the  branchix  in  total 
length  were  only  -^  of  an  inch.  At  the  bottom  of  the  sack 
I  observed  some  inwardly  pointed,  tapering  filaments,  such 
>s  occur  in  Butanus.  In  this  same  species  I  measured  the 
ova,  which  were  unusually  elongated,  being  ^  in  length  j  I 
may  add,  that  the  probosciformcd  penis  was  actually  thrice 
the  length  of  the  animal's  body  in  some  small  but  mature 
specimens  (with  ova),  having  a  shell  with  a  basal  diameter 
™  T^  of  an  inch. 

JJistriduttOH  and  Habitats. — This  genus  is  remarkable,  in- 
>stauch  as  it  is  not  distributed  over  the  whole  globe  :  three 
of  the  species  occur  very  commonly  on  tlie  shores  of  New 
South  Wales,  Van  Diemcii's  Land,  and  New  Zealand;  not 
extending,  as  far  as  I  can  judge,  much  north  of  Sydney : 
the  fourth  species  is  confined  to  South  America,  ranging 
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from  the  Falkland  Islands  and  Tierra  del  Fuwo,  as  foi 
north  as  Chitoe.  Elminius,  therefore,  appears  to  be  strictlj 
a  southern  genus.  Etminius  Kin^i  and  modestm  represeot 
each  other  on  the  American  and  Australian  contiDents ;  so  I 
believe  E-  plicafus,  in  New  Zealand,  represents  U.  simplex 
in  New  South  Wales  and  Van  Diemen'a  Land.  The  species 
are  all  attached  to  tidat  rocks  and  shells.  £.  Kinpii  is  some- 
times attached  to  floating  wood.  At  the  Falkland  Islands, 
the  last-mentioned  species  adhered  to  some  rocks,  in  a 
running  brook  of  fresh  water,  at  most  eighteen  inches  under 
high-water  mark,  so  that  for  the  greater  part  of  each  tide  it 
was  exposed  to  absolutely  fresh  water.  At  Sydney  I  found 
H.  modestus  adhering  to  oysters  in  a  muddy  lagoon,  almost 
separated  from  the  sea,  and  apparently  very  unfavorable 
for  cirripedes. 

Afinities — This  genus  can  be  distinguished  from  Tetra- 
clita  only  by  the  four  compartments  not  being  porose,  and 
by  the  basis  being  always  membranous ;  whereas,  in  Tetra- 
cUfa  jDurpurascens  alone  it  is  membranous.  Ebninius  KtM^i 
and  modestua,  on  the  one  hand,  are  closely  allied  together, 
as  are  E.  simplex  aadplicalm  on  the  other  hand.  The  last- 
named  species,  in  the  characters  of  its  opercular  valves  and 
in  its  shell,  comes  nearest  to  Tetraclita.  In  T-  rosea  we  have 
seen  that  there  is  only  a  single  row  of  parietal  tubes,  and 
the  outer  lamina  of  the  shell  is  strengthened  (as,  indeed,  it 

*  1  most  of  the  other  species  of  the  genus,  and  in  Balanus) 
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8keU  mnooth^  gray  or  dirty  white :  radii  broad,  smooth- 
edged:  scutum  without  an  adductor  ridge;  tergum  with 
ike  spur  distinct  from  the  basi-scutal  angle :  scutum  and 
tergum  sometimes  calcified  together. 

Hob, — ^Herra  del  Fuego,  Palklaod  Islands,  Chiloe.  Attached  to  tidal  rocks 
and  sometimes  to  floating  timber;  Mus.  Brit.,  Darwin,  &c. 

Oeneral  Appearance. — Shell  fragile,  either  steeply  conical  with  a 
large  orifice,  or  Rab-cyliDdrical ;  surface  smooth,  grayish  or  white,  with 
large  portions  covered  by  pale  brown  epidermis.  Radii  broad  with 
their  snmmita  oblique,  smooth,  slightly  arched,  exhibiting  a  large  sor- 
£ice  of  the  alse.  The  alse  usuidly  have  their  summits  much  less 
obliqne  than  those  of  the  radii ;  the  portion  added  during  diametric 
growth  is  of  a  dead  white  colour.  The  growth  ridges  on  the  scuta  are 
Tery  little  prominent,  and  are  crossed  by  a  very  obscare  baud  of 
bloeish-gray.  The  largest  specimen  which  I  have  seen  was  '8  in  basal 
diameter,  and  the  longest  cylindrical  variety  *55  of  an  inch  in  height. 

The  Seuia  are  remarkable  for  not  having  any  adductor  ridge  or 
ereata  for  the  depressor  muscles ;  the  articular  ridge  is  prominent,  but 
it  ia  short,  not  extending  down  half  the  valve.  I  have  mentioned 
under  the  genus,  that  in  many  specimens  at  the  Falkland  Islands  the 
icata  and  terga  were  calcified  together. 

The  Terga  are  rather  small :  the  basal  margin  on  the  carinal  side  of 
the  spar  is  always  hollowed  out,  but  to  a  very  variable  degree,  as  may 
be  seen  in  the  three  figures  (6  c — 6  e)  ;  this  margin  is  generidly  dentated 
with  one  or  two  little  points;  and  an  inner  lamina  of  shell  sometimes 
depends  beneath  the  outer  lamina,  to  which  the  opercular  membrane 
is  attached,  as  may  be  seen  in  the  figure  (6  d)  of  the  external  surface 
of  the  valve.  The  crests  for  the  depressor  muscles  are  well  developed. 
The  tergal  margin  is  broadly  inflected,  and  the  articular  ridge  promi- 
nent, making  the  articular  furrow  deep.  The  spur  is  rather  narrow, 
and  is  either  (6  d,  6  e)  bluntly  or  sharply  pointed.  The  basal  margin 
on  the  scntal  side  of  the  spur,  is  hollowed  out,  but  to  a  variable 
depth. 

Structure  of  the  Parietee  and  Radii, — The  parietes  are  thin;  at  their 
internal  basal  edges  they  are  finely  striated  in  longitudinal  lines.  The 
radii  are  solid,  with  quite  smooth  edges ;  they  are  generally  covered 
by  the  epidermis.  The  sutural  edges  of  the  alee  are  likewise  smooth, 
these  are  added  to  largely  during  the  diametric  growth ;  and  their 
summits,  as  already  stated,  are  much  less  oblique  than  the  summits  of 
the  radii.  The  internal  surface  of  the  shell  is  smooth,  and  is  tinted 
pale  dull  purple.  The  lower  edge  of  the  sheath  can  hardly  be  said  to 
be  free.  The  carinal  margins  of  the  compartments  project  a  little 
inwards. 

Mouth:  the  labrum  is  deeply  notched,  and  supports  five  little  teeth 
on  each  side ;  the  palpi  are  thickly  clothed  with  spines  on  their  inner 
sides ;  the  mandibles  have  ^^q  or  only  four  teeth :  the  maxillae  are 
notched,  and  the  outer  maxille  bilobed. 
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Cirri :  the  first  pair  has  ooe  rnmoi  nearly  twice  as  long  m  the  oth«. 
The  three  posterior  cirri  are  elongated,  and  each  aegmeDt  supports  five 
or  six  pairs  of  long  spines,  with  a  few  minate  intermediate  bristles. 


2.  Elminius  modestus.     pi.  12,  fig.  1  a — 1  e. 

Shell  folded  lovgitudittally,  greenish  or  white-,  radii  o^ 
moderate  breadth,  smooth  e^ed:  scutum  without  an  ad~ 
dttctor  ridge  :  tergum  Tiarrow,  mth  the  spur  confluent  with  tk^ 
basi-scutal  angle. 

Hah. — New  South  W&les;  Yan  Diemen's  I^nd;  New  Zetland;  verj  cona- 
monlj  attached  to  littoral  ebells  end  rocks;  associated  with  Balaam*  Irigamar 
and  nettitvt;  Mus.  Brit.,  Cuming,  Stutchburj,  Darwin. 

General  Jppearanee. — Shell  conical,  generally  rather  steep,  occa- 
sionally depressed  :  walla  longitudinally  folded,  sometimes  very  deeply, 
sometimes  only  to  a  alight  degree ;  colour  dull  greenish  or  white, 
Radii  of  moderate  width,  with  their  summits  very  oblique,  smooth  and 
•lightly  arched  :  elte  much  exposed,  with  their  summita  less  obUqnt 
than  those  of  the  radii :  tlic  portion  added  to  the  aln  during  the  diame- 
tric growth  differs  much  in  appearance  from  the  other  portion.  The 
scuta  have  the  growth  ridges  but  Uttle  prominent ;  they  are  crossed  b; 
a  faint  longitudinal  hand  of  gray.  The  largest  specuien  oat  of  the 
many  which  I  have  seen,  was  under  *4  of  an  inch  in  basal  diametv. 

Scuta,  destitute  of  an  adductor  ridge  and  of  crests  for  the  depreaaor 
muscles :  the  articular  ridge  is  moderate  ;  but  the  articular  farrow  ii 
rather  wide  :  the  internal  ocdudeut  margin  is  much  thiclcened.  The 
Terga  arc;  norrow  ami  Bninll;  tliej-  are  somewhnt  variable  in  sha^ie, 
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eirri  retembic  those  of  E,  Kingii ;  the  segments  in  the  sixth  pair  are 
eqiially  elongated,  and  bear  five  or  six  pairs  of  spines. 

JJiniiies, — This  species  is  closely  allied  to  its  South  American  re- 
presentative E.  Kingii;  the  differences  consist  in  its  smaller  size, 
often  greenish  colour,  more  folded  walls,  and  narrower  radii:  the 
internal  basal  edges,  also,  of  the  parietes  are  here  smooth,  instead  of 
being  striated,  as  in  E,  Kingii.  The  terga  present  even  more  obvious 
differences,  in  their  narrowness,  channelled  under  surface,  and  in  the 
absence  of  the  spur,  or  more  properly  in  its  confluence  with  the  basi- 
scatal  angle  of  the  valve. 


8.  Elminius  PLICATUS.     PI.  12,  fig.  2  a — 2/. 

ELvnf  1X78  PLICATUS.    /.  E.  Grtof,    Appendix  to  Dieffenbach's  Travels 

in  New  Zealand,  p.  269,  1843. 

SkeU  deeply  folded  longitudinally y  corroded,  coloured  in 
parts  orange  •  radii  very  narrotv,  with  their  edges  sinuous, 
and  slightly  dentated:  scutum  having  an  adductor  ridge. 

Hob, — ^New  Zealand ;  New  South  Wales  (P).  Attached  to  rocks,  often  coated 
bj  Qkmaiipko  eolumna;  Mus.  Brit,  aud  Cuming. 

General  Appearance, — Sliell  tubulo-conical,  or  conical,  rarely  de- 
pressed; strong,  rugged,  coloured  in  parts  bright  orange;  deeply 
plicated  longitudinally,  but  with  the  upper  parts  corroded  and  smooth. 
Orifice  large.  The  sutures  are  indistinct  and  almost  obliterated ;  the 
radii,  when  most  developed,  are  narrow.  Some  specimens  have  their 
whole  surface  deeply  corroded ;  in  which  case  they  are  finely  striated 
longitudinally,  or  pitted,  and  are  of  a  gray  or  brown  colour.  The 
Ui^gest  specimens  are  one  inch  in  basal  diameter,  but  one  depressed 
specimen  was  1*3  in  diameter;  another  was  rather  under  one  inch  in 
diameter,  aud  one  inch  in  height. 

Scuta  ;  beginning  with  the  common  tubulo- conical  and  not  much  cor- 
roded specimens,  the  valve  (fig.  2  c)  is  moderately  elongated,  but  in  a 
rather  variable  degree.  A  prominent  adductor  ridge  runs,  from  a  little 
above  a  middle  point  of  the  basal  margin,  along  the  slightly  prominent 
articular  ridge :  the  articular  furrow  is  moderately  wide.  There  are 
distinct  crests  for  the  lateral  depressores.  In  the  conical,  corroded 
specimens,  the  scuta  (fig.  2  e)  are  considerably  broader,  with  the  arti- 
cular ridge  much  more  prominent,  and  the  furrow  wider :  in  one  such 
specimen,  there  were  crests  for  the  rostral  depressor  muscle. 

The  Terga,  in  the  commoner  variety,  resemble  those  of  Tetraclita 
parasa ;  the  spur  adjoins  the  basi-scutal  angle  of  the  valve :  the  arti- 
cular ridge  is  moderately  prominent,  and  the  furrow  moderately  deep. 
The  valve  is  beaked,  with  an  unusually  large  internal  tube  for  the 
thread  of  corium :  the  beak,  however,  is  often  worn  away.  In  the 
depressed  much  corroded  specimens,  the  terga  (fig.  2/),  like  the  scuta. 
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are  broader  and  shorter  than  io  the  commoDer  vBriety ;  mni  the  spur 
more  eBpecially  it  broader.  The  Kutal  margin  i*  much  more  widely 
inflected,  and  the  articular  ridge  mnch  more  prominent ;  consequently 
the  articular  furrow  ii  mucb  deeper. 

Stmelure  of  the  parittet  and  radii. — Tbe  orange  or  yolk-of-egs^ 
colour,  which  ia  eo  conspicuous  a  character  in  the  present  apeciea,  is 
due  to  a  layer  of  shell  between  the  inner  and  outer  lamina,  and  ia  ex- 
posed only  by  the  corrosion  of  the  latter.     Hence  the  very  baae  of  the 
shell  is  not  of  this  colour ;  nor  are  tbe  uppermost  and  still  more  deeply 
corroded  portions,  for  here  tbe  orange -coloured  layer  baa  been  removed  . 
The  sheath  is  orange-coloured,  and  the  operculum,  to  •  certain  extent, 
is  similarly  tinted.      Tbe  epidermis  on  the  parietes,  where  preserred 
quite  close  to  the  basis,  supports  remarkably  strong  spines,  about  ijgth 
of  an  inch  in  length.     The  basal  internal  edges  of  the  walls  are  rather 
coarsely  striated  with  irregular  short  ridges  and  sub-cyliodrical  points; 
and  the  walls  in  most  of  tbe  specimens  are  regularly  and  deeply  folded, 
which,  with  the  little  ridges,  gives  the  Appearance  represented  in  fi{;. 
2  i,  PI.  12.     1  have  atated,  under  tbe  Genus,  that  in  the  corroded  ana 
depressed  specimens,  the  walls  are  rendered  extremely  thick  by  the  in- 
ward production  and  upward  extension  of  these  same  ridgea  and  pointi; 
the  under  surface  of  tbe  shell  acquinog  almost  the  appearance  of  CMa- 
nobia  carefla.     The  Radii  are  often  not  developea,  even  the  antnm 
being  obscure ;  when  most  developed,  they  are  narrow,  with  the  onta 
lamina  along  the  growing  edge  sinuous,  giving  to  the  sutures  a  ere- 
nnted  appearance.    The  sinuosities  on  tbe  growing  edge  generally  aend 
inwards  short  ridges  or  septa,  like  those  on  tbesnturaledgeaof  thendii 
in  most  Balanidee,  bat  of  which  there  is  no  trace  in  the  other  speeiea  of 
ElminiuB.     In  very  minute,  colourless  specimens,  about  tbe  j^th  of  an 
inch  in  diameter,  tbe  radii  are  quite  smooth-edged.    The  slse  have  their 
edges  strongly  crenatcd.    The  lower  edge  of  the  sheath  dependa  freely. 

Mimlh  ;  the  labriim  shows  some  tendency  to  be  biillate  ;  the  notch 
'nil  clmllow  :   ihc  [jalpi  have  a  thick  bru^h  of  brislles  iin  their 
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4.  Elminius  simplex.     PL  12,  fig.  3. 

Shell  ribbed  longitudinally ^  dirty  white ;  radii  extremely 
uarrow^  mnooth-edged :  scutum  having  an  adductor  ridge. 

ffsS. — New  South  Wales  (Sydney  and  Twofold  Bay) ;  Van  Diemen's  Land ; 
tidal  rocks,  often  attached  to  other  Cirripedes^  and  associated  with  Balanus 
m^meeiUgTetraeliia  purpurascens,  Caiophragmtis  polymerut;  Mus.  Brit.,  Cuming, 
8tntchburj«  and  Darwin. 

This  species,  of  which  I  have  seen  specimens  from  the 
tibove  three  localities,  all  exactly  agreeing  with  each  other, 
is  perhaps  the  AustraHan  representative  of  E.  plicatm^ 
which  seems  to  be  confined  to  New  Zealand.*  In  all 
essential  points  it  comes  so  near  that  species,  that  I  shall 
make  the  greater  part  of  my  description  comparative. 

Gmieral  Appearance. — In  external  appearance  there  is  considerable 
difference  from  E.  pltcatus,  for  E,  simplex  is  generally  of  a  regular 
eonical  shape,  of  a  dirty-white  colour,  with  the  surface  well  preserved, 
having  moderately  wide,  not  very  prominent  longitudinal  ribs.  The 
orifice  is  rather  small  and  pentagonal.  The  radii  are  extremely  narrow 
or  linear,  with  quite  smooth  edges;  the  sutures,  however,  are  always 
very  distinct,  and  in  the  upper  part,  the  alee  are  generally  rather  widely 
exposed,  as  viewed  from  the  outside.  The  largest  specimen  which  I 
have  seen  was  '7  of  an  inch  in  basal  diameter. 

The  opercular  valves  are  closely  similar  to  those  of  E.  plicatus,  but 
the  scutum  is  generally  a  little  more  elongated,  and  the  articular  furrow 
not  80  deep :  in  accordance  with  this  last  fact,  the  articular  ridge  in  the 
tergum  is  not  so  prominent  as  in  E,  plicatus ;  but  we  have  seen  that 
these  several  characters  are  highly  variable  in  E.  plicatus.  The  slope 
of  the  basal  margin  of  the  tergum  towards  the  spur  varies  in  the  pre- 
sent species,  in  a  strictly  analogous  manner,  as  it  does  in  Tetraclita 
porosa. 

Structure  of  the  Parietes  and  Radii. — The  parietes  are  not  so  thick 
IS  in  E,  plicatus ;  internally  they  are  tinted  pale  purple  ;  when  broken 
transversely,  a  row  of  microscopically  minute  orange-coloured  dots 
can  generally  be  distinguished  between  the  outer  and  inner  laminie ; 
ind  these  evidently  represent  the  orange-coloured  layer  in  E,  jilicaius. 
The  sheath  also  exhibits  a  faint  tinge  of  orange.     The  radii  are  very 


*  I  am  bound  to  state  that  I  have  seen  too  specimens  of  E.  plicatus  marked 
Sidney,  and  one  marked  Morcton  Hav,  but  in  both  cases  the  collectors  bad 
mited  New  Zealand,  so  that  a  wrong  liabitat  by  mislakc  might  easily  have  got 
tttached  to  the  specimens  in  question. 

23 


S54  BALAMDJ.  I 

nnrrow,  md  are  qaite  sinooth-e<]ged,  difTfrently  from  in  E.  pliealvi.         \ 

The  edge!  of  the  nla;  bnrcly  exhibit  a  trnre  of  being  crenated.  1 

In  the  body  I  could  perceive  no  difference  from  E.  iilicatu*,  ei-  1 

ci-pti»g  that  in  llie  third  pmr  of  cirri  the  Iwo  rami  are  Jihe  (^■«h  other, 

nnd  do  not  Biijtport  any  coanely  peclJnaleil,  noly  wmted,  apinea ;  but 
after  what  we  have  seen  on  the  Tariabilily  of  theae  very  aame  GhanM;tet« 
in  Tetraclita  porota,  1  darp  Dot  truBt  to  them.  I'he  thm  pocterioT 
pairs  of  cirri,  also,  seem  here  to  be  more  elongated  in  proportion  to 
the  nthcra,  than  in  E.  plicalut. 

jiJlHilien. — It  is  pertain  that  this  apcciea  )•  moat  cloaely  allied  to 
E.  p/icattm ;  but  as  I  have  seen  many  Bpccimens  of  the  latter  hrougfat 
by  dilTerent  pi-isons  from  Kew  Zealand,  and  ns  1  have  observed  in  them 
no  approach  to  the  characters  of  E.  timplrx,  which,  in  apecimena  from 
three  localitiea,  ali^o  appear  to  be  constant,  I  have  considered  the  two       -m 
forms  ns  specifically  distinct.     The  present  species  differs  from  E.  pit-      — 
eatttt,  in  its  white,  conical,  moderately  ribbed,  well  preaerred,  smaller  -^ 
shell ;  and  more  especially  in  the  orange-cilouted  intermediate  lamtna^^iH 
of  E.  plicalut  being  here  represented  only  by  microscopically  minnte:^^^ 

dots.     But  the  radii  being  smooth-edged,  is  the  most  important  diffin' 

ential  character,   though  in  E,  plieatut,  during  its  carlieat  growth^^  , 

whilst  still  immature  and  colourless,  the  radii  are  likt-wise  amuoth .. 

edged. 
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I  feel  no  hesitation  in  including  the  above  several  genera 
in  one  genus.  In  external  appearance  the  P.  monticularia 
(PL  18,  fig.  5  a),  which  forms  the  genus  Daracia  of  Gray,  is 
the  most  distinct,  but  it  is  so  intimately  allied  to  the  two, 
indeed  to  the  three,  foregoing  species,  that  it  cannot  be 
separated  from  them.  Of  the  first  five  species,  P.grande,  con- 
jugatum^  and  cancellatuniy  form  a  graduated  series,  but  with 
the  steps  very  distinct,  the  chief  difference  being  in  the  length 
of  the  spur  of  the  tergura ;  for  the  fact  of  the  scutum  and  ter- 
gam  being  calcified  together  in  P.  grande  and  cgnjugaium^ 
and  distinct  in  P.  cancellatiim,  is  certainly  unimportant,  as 
may  be  inferred  from  what  we  shall  see  in  comparing  together 
the  last  four  species  of  the  genus,  and  from  what  we  shall  see 
in  Creusia  spinulosa.  The  three  above-mentioned  graduated 
species  are  connected  with  the  last  four  species  of  the  genus, 
by  several  points  of  resemblance  between  P.  grande  and 
crenatum.  The  first  two  species,  namely,  P.  Anglicum  and 
JStokem,  are  the  most  closely  related  together,  and  may  in- 
deed possibly  be  identical ;  these  two,  in  all  the  characters 
derived  from  the  opercular  valves,  resemble  Balanus  and 
other  ordinary  forms,  and  for  this  very  reason  they  have 
some  claims  to  be  generically  separated  from  the  other 
species  of  Pyrgoraa ;  for  in  these  latter,  the  opercular  valves 
seem  to  have  broken  loose  from  all  law,  presenting  a  greater 
diversity  in  character  than  do  all  the  other  species  of  Bala- 
ninss  and  Chthamalina3  taken  together. 

General  Appearance, — The   shell  consists  of  a   single 
piece,  generally  without  any  suture,  even  on  the  internal 
surface;  and  this  is  the  case,  at  least  in  P.  Anglicum^  in 
extremely  young  colourless    specimens:   nevertheless,   in 
some  specimens  of  this  very  species,  and  of  P.  conjugatuniy 
there  were  traces  of  two,  but  only  two,  sutures  on  the 
sheath,  one  on  each  side  towards  its  carinal  end.   The  shell 
is  much  depressed  or  actually  flat ;  and  I  have  seen  speci- 
mens even  slightly  concave ;  in  P.  Anglicum,  however,  the 
shell  is  steeply  conical.     The   outline  is  generally   oval; 
hut  in  P.  montictdaricB  it   is   extremely  irregular.     The 
surface  is  generally  furnished  with  more  or  less  prominent 
ridges,  radiating  from  the  orifice,  which  is  oval  and  small ; 
sometimes,  as  in  P.  monticularice,  excessively  small.     The 
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colour  13  white,  or  pinkish-purple.  Most  of  the  species  are 
small,  but  I  have  seen  specimens  oi  P.grande  three  quarters 
of  an  inch  in  diameter  in  the  longer  axis,  and,  including  the 
deep,  almost  tubular,  basis,  more  than  three  inches  in  length 
or  depth. 

Opercular  Valves. — In  three  species,  viz.,  P.  conjupatim^ 
(PI.  12,  fig.  7  c),  grajide,  and  monticuiaria,  the  scuta  aud 
terga,  on  each  side,  are  calcified  together  so  perfectly,  that 
there  is  no  trace  of  a  suture  or  line  of  junction  :  in  P.  mil- 
lepor^B,  these  valves  are  generally  slightly  calcified  together, 
but  with  the  suture  distinct.  The  Scuta  difler  so  much  in 
shape  in  the  different  species,  that  little  can  be  said  of  them 
in  common :  in  P.  Anglicum  and  Stokeaii  they  resemble 
those  of  Balanus ;  but  in  the  other  species  they  are  much 
more  elongated  than  is  usual,  and  this  is  carried  to  an  ex- 
treme in  the  last  four  species ;  this  elongation  is  due  to  a  great 
increase  in  breadth,  as  may  be  inferred  from  the  position 
of  the  apex  of  the  valve,  and  from  the  direction  of  the  lines  of 
growth.  But  the  two  most  remarkable  characters  are,  first, — 
the  extraordinary  development  of  the  adductor  ridge,  so  that, 
in  P.  conjugatum,  cancellatuni  (PI.  12,  fig.  5  c),  grande,  and 
crenatuvi,  it  extends  considerably  beneath  the  basal  margin, 
being  produced,  in  the  first  two  species,  at  the  rostral  angle, 
into  a  point;  at  the  tergal  end  of  the  valve,  the  adductor 
ridge,  when  thus  much  developed,  blends  into  the  articular 
ridge.    Tlie  second  very  remarkable  character  is  the  addition 


GSN1I8  PTROOHA.  S67 

^  tlie  depressions  or  crests  for  the  other  nmscles,  both 
so  tte  tcnta  and  teiga,  are  hardly  developed. 

3bi^ :  these,  as  in  the  case  of  the  scuta,  differ  so  mnch 
in  ihi^  in  the  several  species,  that  little  can  be  said  of  them 
m  eommon.  In  P.  Jnglicum  and  Stokeaii,  they  are  of  the 
■bnnal  shape ;  in  P.  cancel/atum  (PI.  1 2,  fig.  5  d)  this,  to  a 
tertain  extent,  is  likewise  the  case,  but  the  spur  is  produced 
to  a  quite  extraordinary  length.  In  P.  grande  (PI.  13, 
Bg.  1  h)  there  is  no  distinct  spur,  and  the  whole  valve  is 
■qnaie.  In  P.  miilepora  (2/)  there  is  no  spur,  and  the  valve 
ii  arched  and  triangular.  In  P.  crenatum  the  spur  is  broad, 
mmded,  and  depressed  (fig.  4  6),  with  the  carino-basal  por- 
Udd  of  the  valve  reduced  to  a  mere  border,  barely  distin- 
gniahable  from  the  great  occludent  ledge.  In  P.  viontiatlaruB 
Hiere -is  no  spur,  and  the  whole  valve  forms  a  mere  border 
to  the  occludent  lodge ;  and,  lastly,  in  P.  dentatum,  the  valve 
ii  extremely  variable  in  shape  (fig.  3  c,  ^d,  3/),  and  on  its 
mtemal  surface  (fig.  ^g)  there  is  an  inwardly  projecting, 
most  singular  and  anomalous,  tooth.'  Hence  we  see  how 
wonderfully  variable  the  terga  are  in  this  genus. 

Structure  of  the  Walls. — ^I'he  shell  consisting,  as  has 
been  stated,  of  a  single  piece,  is  generally  thick.  From 
UiB  close  alliance  between  this  genua  and  Creusta,  it  is  pro- 
hible  that  the  shell,  if  examined  immediately  after  the  nieta- 
norphosis,  would  be  found  to  show  traces  of  being  formed 
*f  four  compartments.  'ITie  walls  are  either  solid  or  porose ; 
tbflir  basal  margin  is  formed  by  strong  crenated  ridges,  an- 
■Vering  to  the  longitudinal  septa  in  Balanus ;  but  these  in 
A  moMticttlaria  are  modified  into  a  very  irregular  surface. 
llie  internal  surface  of  the  shell  is  generally  smooth,  or  only 
■lightly  ribbed.  The  sheath  has  its  lower  edge  free  in  P. 
^nffticum  and  Stokesii,  and  in  a  alight  degree  in  P.  millepora, 
vQt  in  the  other  species  it  is  closely  attaclied  to  the  walls. 
*n  P.  monticulariee  the  sheath  might  easily  be  overlooked. 
Iti  P.  Anglicum,  grande,  and  crenatum,  it  descentls  almost  to 
the  basal  margin  of  the  depressed  shell,  and  as  the  opercular 
'slves  and  membrane  are  attached  to  the  lower  edge  of  the 
•Iteath,  the  animal's  body  necessarily  comes  to  lie  almost 
wdusively  lodged  in  the  cup-formed  basis.  In  P.  grande 
md  eonjugatum,  the  lines  of  growth  in  the  slieath  are  bent 
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Upwards  on  each  side,  at  points  corresponding  with  the  line 
of  union  between  the  scutum  and  tet^um,  in  a  manner  I  have 
not  seen  in  any  other  cirripcde ;  and  this  sometimes  gives  the 
appearance  of  two  lateral  sutures.  I  may  here  remark,  that 
the  manner  of  growth  in  Pyrgoma  is  almost  the  converse  of 
that  in  Balaiius,  Tetraclita,  and  other  allied  genera;  for  in 
these  tatter,  the  basis  increases  in  diameter,  and  the  shell 
chiefly  in  height ;  whilst  in  Pyrgoma,  the  shell,  from  being 
so  flat,  increases  almost  exclusively  in  diameter,  whereas  it 
is  the  basal  cup  which  is  added  to  in  height  or  depth. 

Basis. — This  in  all  the  species  is  more  or  less  r^uJarly 
cup-formed  or  sub-cylindrical.  In  P.  grande  it  penetrates 
the  coral  to  a  surprising  depth ;  in  P.  moaticularia  it  is 
irregular  in  outline,  corresponding  with  the  shell.  The 
basis  is  generally  almost  wholly  imbedded  in  the  coral ;  but 
this  is  not  the  case  with  P.  Anglicum,  in  which  the  basis  is 
generally  exserted,  as  it  is  in  a  slight  degree  in  P.  grande. 
The  shelly  layer  forming  the  basis,  in  most  of  the  species,  is 
very  thin,  and  is  finely  plicated  owing  to  its  edge  folding 
between  the  ridges  or  septa  that  form  the  basal  edges  of  tlu 
shell ;  this  is  very  conspicuous  in  P.  cancellatum.  The  basis 
is  not  permeated  by  pores,  except  in  P.  Anglicum.  In  some 
sessile  cirripedes  a  cleft,  covered  only  by  membrane,  may  be 
observed  all  round  between  the  lower  edge  of  the  shell  and 
the  basis ;  a  cleft  of  this  nature  is  rather  conspicuous  in 
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condition,  of  P.  millepora  and  crenatum.  As  neither  the 
mouth  nor  cirri,  in  tliese  three  species,  offer  any  noticeable 
cbaractenn,  distinct  from  those  in  Balanus  oc.Acfista,  my 
ignorance  of  these  organs  in  the  other  six  species  is  not 
important.  In  the  above  three  species  the  labnim  is  deeply 
notched,  with  about  three  teeth  oii  each  side  of  the  notch, 
except  in  P.  viUlepora,  in  which  the  number  is  six.  In  all, 
the  maadibles  have  five  teeth,  the  two  lower  ones  being  small : 
the  maxilla}  are  not  uotclied :  the  outer  maxilla;  are  bilobed. 
In  the  Cirri,  the  rami  in  the  first  pair  are  very  nnequsl  in 
length,  the  segments  being  slightly  protuberant  in  the  shorter 
ramus.  On  the  segments  of  the  posterior  cirri  there  are 
four  pairs  of  spines  in  P.  Ap^Ucmi,  and  three  pairs  (of  which 
the  second  and  third  are  short)  in  P.  millepora.  At  the  dor- 
sal basis  of  the  penis  there  is  a  small  straight  projecting  point. 
Affinities. — The  species  (with  the  exception  of  the  first 
two)  are  much  more  distinct  from  each  other,  and  more  easily 
determined  than  is  usual  with  sessile  cirri})edes ;  it  is,  how- 
ever, quite  useless  to  attempt  naming  the  species  without 
disarticulating  and  cleaning  the  opercular  valves.  Although 
these  valves  differ  so  greatly  in  some  of  the  species  from  those 
of  Balanus  and  the  allied  forms,  the  gemis  itself,  as  a  whole, 
does  not  differ  much,  except  in  the  shell  not  being  divided 
into  compartments,  and  in  the  basis  being  ciip>formed  and 
not  generally  permeated  by  jiorcs, — these  latter  characters 
being  in  common  with  Acasta.  With  respect  to  the  absence 
of  separate  compartments,  it  should  be  remembered,  that  in 
the  same  species  of  Tetraclita  we  have  individuals  with  the 
four  compartments  distinct  and  furnished  with  radii,  and 
other  individuals  without  any  trace  of  a  suture  externally, — 
the  enter  lamina  of  shell  {though  not  the  inner)  having  be- 
come completely  confluent  all  round.  At  the  commencement 
of  this  description,  when  giving  my  reasons  for  uniting  the 
several  proposed  geuera  into  one  genus,  I  gave  a  sketch  of 
the  affinities  of  the  species:  I  have  only  to  add,  that  the 
following  sub-genus  Creusia  is  closely,  perhaps  too  closely, 
aUied  to  Pyrgoiua. 

Geographical  and  Geoh^ical  Distribution. — Most  of  the 
sjHJcies  are  inhabitants  of  the  hot  corah growing  zonrs,  in  both 
the  eastern  and  western  licmi,s))hcres,  hut  more  es|>ecially, 
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as  it  would  appear,  iu  the  East  Indian  Archipelago.  From 
the  habits  of  the  corals,  most  of  tlie  species  must  be  inha* 
bitants  of  shallow  water.  Pyrgoma  Anglicum,  however,  is 
an  inhabitant  of  deep  water  on  the  southern  shores  of  Eng- 
land, whereas  at  St.  Jago,  in  the  Cape  de  Verde  Islands,  I 
myself  collected  it  adhering  to  a  Caryophyllia,  within  the 
tidal  limits.  This  same  species  existed  on  the  shtH'es  of 
Jlngland  during  the  Coralline  Crag  period  ;  and  at  this  epoch 
it  attained  a  larger  size  than  at  present.  Two  species  of  the 
genus,  according  to  Sisraonda,  are  found  in  the  tertiary  beds 
of  Piedmont.  Mr.  Stutchbury,  who  is  so  well  acquainted 
with  recent  cirripedesi  informs  me  that  he  has  for  many 
years  examined  fossil  Secondary  corals,  in  the  expectation  of 
finding  imbedded,  species  of  this  genns  or  of  some  allied 
form,  but  without  success.  The  same  species  of  Pyrgonia 
is  by  no  means  always  confined  to  the  same  coral :  I  have 
seen  P.  crenatum  on  four  or  five  different  corals,  and  P. 
Anglicum  on  at  least  three  kinds  :  on  the  other  hand,  I  have 
seen  P.  mil/epora  only  on  the  Millejjora  complanaia  (a 
member,  as  I  believe,  of  the  vegetable  kingdom),  and  P.  mon- 
iicularta  on  a  Moiiticularia  from  near  Singapore. 


1.  Ptrgoma  Angucum.     pi.  12,  fig.  ia — 4c. 
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4ttMlitod  io  iiuf  ei^  of  the  cap  of  a  Curoph^Iluu  in  deep  water,  bat  at 
St.  A^  ivithin  the  tidal  limits ;  Mos.  Brit.,  Commg,  Lowe,  &c. 
^"  IB  tin  Coralline  Crag,  Bamsholt ;  Hub.  S.  ViTood. 


fihiMrsI  Jppearmiee. — Shell  ateeply  conical,  alightly  compresaed^ 
Ike  lower  part  with  rounded,  approximate,  radiatine  riba:  colour 
iUin  porpliah-red :  orifice  oval,  small,  and  narrow.  'Hie  basis  is  not 
teplj  conical,  and  occasionally  is  even  flat.  Generally  it  stands 
ttaerted ;  but  in  the  Coralline  Crag  specimens,  it  ia  almost  whollT 
nabedd^.  Bztemaliy  it  ia  furnished  with  riba  corresponding  with 
Ihoee  an  the  shell.  The  largeat  recent  specimen  which  I  have  seen, 
from  St.  Jago,  waa  *22  of  an  inch  in  basal  diameter ;  but  some  few  of 
ike  Britiah  specimena  are  nearly  aa  large,  and  one  of  the  fossils  from 
th»  Coralline  Crag  a  little  larger. 

'  The  8cuia  and  Terpa  are  of  the  ordinary  shape  of  these  valvea  in 
Bebume  and  ita  alliea.  Scuta  triangular,  with  the  basal  margin  a  little 
oiuwed  and  protuberant :  adductor  and  articular  ridges  distinct  from 
Mflh  other,  moderately  prominent:  there  is  a  small  hollow  for  the 
leteral  depressor  muscle.  Terga  triangular,  with  the  spur  rathei^ 
,  moderately  long,  placed  near,  but  not  confluent  with  the  basi- 
,tal  ample  of  the  yalve.  The  basal  margin  forms  an  angle  rather 
~  a  right  angle  with  the  spur.  Interntdly,  the  articular  ridge  and 
for  the  depressor  muscles,  feebly  developed. 
•  Internal  Sirueiure  of  the  Shell  and  Bans, — Internally,  the  shell  ia 
sibbed  more  or  less  prominently.  The  lower  edge  of  the  aheath,  which 
la  reddish,  and  extends  far  down  the  walls,  seems  always  to  project 
ftcely.  In  several  specimens  there  were  on  each  side,  at  the  carinal 
«nd  of  the  shell,  a  trace  of  a  suture,  which  could  be  peroeived  only  on 
^he  sheath.  The  basis  appears  always  to  be  permeated  by  minute  tubes 
pores,  though  these  are  sometimes  rather  difficult  to  be  seen. 


S.  Ftuqoma  Stokesii.    PL  1 2,  fig.  6. 

Mboatbema  Stokesii.     /.  E.  Gray,    (sine  descript.  ant  fignr&) 

Annals    of  Philosophy,    (new   scries), 
vol.  10,  Aug.  1825. 

SAeU  moderately  conical,  pale-purpltsA  red :  orifice  oval : 
^BoHs  not  permeated  by  pores,  deeply  imbedded  in  the  coral : 
^meutum  and  tergum  mb-trianfftdar. 

Eab, — ^Imbedded  in  the  Mycedia  (Agaricia)  agaricites ;  therefore  from  the 
*Wsst  Indies  ;*  Brit.  Mus.  and  Stutchbury. 


*  I  am  greatly  indebted  to  Mr.  Dana  for  having  named  for  mc  the  coral  in  which 
this  species  was  imbedded,  and  informing  me  tliat  it  is  a  West  Indian  s^iea. 
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This  species  comes  so  close  to  the  last,  that  I  am  not  sate 
that  I  have  acted  rightly  in  retaining  it,  but  I  tbiDk  that  it 
is  distinct ;  and  in  this  case,  it  is  the  representative,  on  the 
other  side  of  the  Atlantic,  of  P.  Anglicum  of  our  own  side.  It 
will  be  sufficient  to  point  out  the  few  points  of  difference. 
The  shell  is  much  more  depressed,  with  the  orifice  oval, 
larger,  and  not  so  narrow.  It  is  apparently  of  a  paler  red, 
and  the  radiating  ribs  perhaps  not  so  prominent.  The 
basis  offers  the  most  important  difference,  being  deeply 
imbedded  in  the  coral ;  and  there  is  not  the  least  appearance 
of  the  thin  shelly  layer,  of  which  it  is  composed,  being 
permeated  by  pores,  as,  we  have  seen,  is  always  the  case 
with  P,  Anglicum.  As  in  this  latter  species,  the  sheath 
here  depends  freely.  The  opercular  valves  are  closely 
similar ;  but  in  the  scutum,  the  adductor  ridge  occupies  a 
rather  more  central  position ;  and  in  the  tergum,  the  basal 
mai^in  is  more  inclined  towards,  or  forms  a  greater  angle 
with,  the  spur :  these  differences,  by  themselves,  I  con- 
sider quite  insufficient  to  characterise  a  species ;  but  con- 
joined with  the  flatter  shell,  the  larger  orifice,  the  more 
deeply  imbedded  and  non-porose  basis,  they  may,  I  think, 
be  admitted  as  specific.  In  dimensions,  this  species  seems 
to  attain  a  slightly  larger  size  than  F.  Anglicmi,  for  several 
specimens  were  -22  of  an  inch  in  diameter. 
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Sk&. — ^Imbedded  in  a  Gemmipora,  probably  from  the  West  Indies  ;*  Mus. 
Brit,  and  Coming. 

Appearance  and  Structure  of  Shell, — Shell  nearly  flat,  sometimes 
tinted  dall  dirty  purple,  with  the  surface  marked  by  slight,  broad, 
^prooimmte  ridges,  the  ends  of  which  form  considerable  projections, 

Sving  to  the  shell,  when  not  too  much  encrusted  by  coral,  a  lobed 
»rder.  In  young  specimens  (*  15  of  an  inch  in  diameter)  some  of  the 
points  projected  half  as  much  as  the  semi-diameter  of  the  shell,  giving 
It  a  radiating  appearance.  The  orifice  is  oval  and  rather  small,  but  of 
▼aiiable  size.  The  shell  is  thick,  and,  near  the  outer  lamina,  is  pene- 
trated by  pores :  the  internal  surface  is  smooth.  The  sheath  (fig.  5  b) 
extenda  down  but  a  short  distance  from  the  orifice ;  it  is  closely  attached 
to  the  walls :  the  lines  of  growth,  at  a  point  on  each  side,  bend  a  little 
downwards  (instead  of  upwards,  as  in  the  two  following  species),  and 
lience  the  lower  edge  of  the  sheath  irregularly  projects  downwards  on 
eftch  side.  The  basal  cup,  internally,  is  plicated,  the  hollows  corre- 
aponding  with  the  projecting,  longitudinal,  parietal  septa,  which  form 
the  lobed  border  of  the  shell.  The  largest  specimen  which  I  have  seen, 
"was  rather  above  '4  of  an  inch  in  diameter. 

The  Scuta  and  Terga  are  not  calcified  together :  they  are  both  much 
dongrated.     Scutum :  (fig.  5  c,  5e)  for  the  first  time  in  the  genus,  or 
indeed  in  the  family,  this  valve  presents  a  remarkable  character  in  the 
addactor  ridge  being  immensely  developed,  so  as  to  project  far  below 
the  ordinary  basal  margin.   At  the  rostral  end,  it  at  first  appears  to  pro- 
ject even  more  than  it  really  does,  for  the  toothed  occludent  margin  is 
jn  fact  a  prolongation  of  the  true  valve,  as  distinct  from  the  adductor 
plate.     Excluding  this  very  narrow,  prolonged,  occludent  margin,  the 
adductor  plate  projects  for  a  length  equalling  the  rest  of  the  valve. 
Along  the  tergal  margin,  the  adductor  plate  is  united  to  the  articular 
ridge ;  and  at  the  rostral  end,  it  is  produced  into  a  square  tooth,  whence 
a  square-edged  ridge  extends  on  the  surface  of  the  plate  upwsrds  to  the 
ordinary  basal  margin  of  the  valve.     The  exact  shape  of  this  adductor 
plate  varies  a  little,  as  does  the  degree  to  which  it  is  closely  attached 
to  the  ordinary  basal  edge  of  the  valve.     The  valve,  as  distinct  from 
the  adductor  plate,  is  narrow,  with  the  basal  margin  regularly  curved. 
The  articular  ridge  is  very  prominent. 

Terga  extremely  narrow,  linear,  consisting  in  chief  part  of  the  spur, 
which  is  fully  four  fifths  of  the  entire  length.  Externally  (fig.  5  d)  the 
valve  is  furrowed,  with  the  edges  more  or  less  folded  in  along  the  spur. 
The  upper  or  ordinary  part  of  the  valve  is  about  one  third  wider  than 
the  spur.  The  basi-carinal  angle  is  sharp,  owing  to  the  basal  margin 
being  a  little  hollowed  out.  A  special  plate  of  shell  (fig.  5/),  hollow 
under  its  basal  edge,  run»  from  the  carinal  margin  to  the  articular 
ridge,  which  latter  is  situated  in  the  middle  of  the  valve,  and  against 


*  In  this  case  I  am  again  indebted  to  Mr.  Dana  for  naming  the  coral ;  he 
informs  me  that  the  genus  is  found  in  the  Pacific  and  East  Indies ;  the  specimen 
bcut  ho  beUeves  is  tlie  G.  cinerasccHs. 
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which  the  articnlu  ridge  of  the  BCDtum  nbata.  The  tpiir  ia  centnl; 
its  end  is  bluntly  pointed.  The  total  length  of  the  ter^um  ntber  ei- 
ceeds  that  of  the  tcutam.  the  produced  nddnctor  ridge  being  incladed 
ia  the  latter. 

.  Afinities. — Under  P.  grande  I  ahall  make  a  few  remarka,  ahowing 
that  in  Bereral  charectera  P.  eaneellalum  and  gratide  are  at  oppoutt 
enda  of  a  short  aeriea,  with  P.  eonjugatum  intermediate  between  then. 


4.    PlRGHDMA  CONJDGATOM.*      PI.  12,   fig.  To 7  C. 

Shell  neearly  fiat,  mth  approximate  radiating  ri^es: 
scutum  and  tergum  calcified  together  without  any  suture: 
scutum  with  the  adductor  ridge  descending  below  the  Basal 
margin,  and  produced  at  the  rostral  end  into  a  point: 
tergum  with  the  spur  about  as  large  as  the  upper  part  of 
valve. 

ffab.—'Rei  Sea;  Brit.  M us.  and  Cnming. 

Appearanee  and  Slrvclure  of  Shell. — Shell  white,  or  with  a  tinge  of 
purple;  nearly  flat,  with  moderBlely  proniinenl,  narrow,  approximate 
ridges,  radiating  from  the  orifice,  which  is  oval,  rather  narrow,  and  not 
very  small.  In  the  largest  specimena  the  ridges  are  leas  prominent 
than  in  the  figure  given.  The  walla  arc  thick,  and  not  at  all  porose: 
the  sheath  extends  down  almast  to  the  base  of  the  shell,  and  its  lower 
edge  is  closely  attached  to  tbe  walls :  on  each  side,  towards  the  carina, 
there  is  a  trace  of  a  suture,  and  the  lines  of  growth  on  the  eheatb  are 
a  little  iipturned,     Tbe  basis  ia  deeply  imbeddi'd  and  internally 
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tergum.  That  portion  of  the  scutum  which  corresponds  with  the  valve 
in  ordinary  cases,  and  alone  is  externally  visible  as  long  as  tlie  oper- 
culum is  united  by  the  opercular  nuMnbrano  to  the  sheath,  is  narrow, 
witli  the  bjisal  margin  considerably  hollowed  out :  the  occludent  edge 
ia  formed  into  thick  teeth.  The  Tergum  is  elongated,  rather  exceeding 
in  length  the  tcutaiDy  the  latter  being  measured  from  the  apex  to  the 
rottnd  prqjectioii  of  the  adduetor  plate.  The  surface  of  tiie  Talfe  is 
dfpresacd  in  the  line  of  the  spur,  with  the  basal  end  of  the  latter 
Unntly  pointed.  A  very  slight  flexure  (fig.  7  e)  on  the  basal  margin 
indicfrtes  where  we  may  believe  the  spur  to  commence,  showing  that  it 
nther  exceeds  in  lengui  the  whole  upper  part  of  the  valve.  l%e  lines 
of  growth  obscurely  indicate  a  tendency  to  the  formation  of  a  slight 
*oedadent  ledge"  along  the  carinal  margin.  Traces  are  just  visible 
of  areata  for  the  attachment  of  the  tergal  depressor  muscles. 


6.  Ptrgoma  orandb.    PL  13,  fig.  1  a — I  d. 

NoBU  0&ASDI8.    0,  jB.  Sotoerby,  juttr.    (sine  descript.)  Concho- 

logical  Manuid,  fig.  29, 1839.* 
CsBUSiA  o&AHDis.    CkeMM.    Illust.  Ckmoh.,  Tab.  I,  fig.  8  «,  sed  non, 

Skdl  moderately  convex,  nearly  emooth:  scutum  and 
^9yum  calcified  together  without  any  suture :  scutum  fuT'^ 
^^imed  with  a  small  occludent  ledge,  with  the  adductor  ridge 
^^^cemding  below  the  basal  margin :  tergum  square  without 
*  mpur. 


.     JBai. — Sincapore  and  East  Indian  Archipelago ;  Mns.  Brit.,  Cuming,  Stutch* 
^*^tty ;  imbedoea  in  two  kinds  of  coraL 

Apfisanmice  and  Structure  of  Shell  and  Batis, — ^The  shell  is  conical, 
^Oongh  to  a  variable  degree,  and  sometimes  is  much  depressed.  The 
^^t^fiuse  is  smooth,  with  only  traces  of  narrow  approximate  ridges.  The 
^Qlonr  is  white,  often  with  a  tinge  of  dark  purple.  The  orifice  is  oval, 
^■^d  moderately  large.  The  shell  and  a  small  portion  of  the  basis 
^^Hally  stand  exserted  above  the  coral.  The  walls  are  of  variable  thick* 
^  when  thick,  the  pores,  by  which  they  are  permeated^  are  but 


^^^  It  is  quite  possible  that  this  mav  be  the  Batanui  dttploeomti  of  Tiainarok» 
^t  with  such  a  diaracter  as  the  following,  who  can  possibljr  recognise  a 
species?  **B  Usia  parte  wpremd  tmivalvi,  indivisd,  eonvexd:  vt/eriore  turH- 
*^tdt  wm  eUnud:  aperturd  eiliptied,  L'excmplaire  est  sans  opercule  et  in* 
^^Qttiplet.** 
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little  apparent ;  BometimM  there  is  more  thiin  a  single  row  af  pom. 
The  points  of  the  septa  on  ttie  basal  edge  of  the  shell  are  small.  Tbe 
internal  sarface  of  the  eliell  is  Bniootb.  The  sheath  is  closely  &tUcfaed 
to  the  waJlR,  and  descends  nearly  to  the  basis  ;  on  each  side  ita  linn 
of  ^rovth  are  slightly  iiptnrned.  Tbe  basis  is  deeply  cup-formed  or 
cylindrical,  and  id  lectioo  oval  like  tbe  shell ;  it  penetrates  the  coral  to 
a  very  remarkable  depth, — in  one  instance  to  three  inches.  The  shelly 
layer  forming  it,  is  thin,  finely  furrowed,  and  not  permeated  by  pores. 
This  is  the  largest  species  in  the  genus  ;  one  specimen  was  three  qoarten 
of  an  inch  in  ita  longer  diameter,  and  above  three  inches  in  length. 

The  Seuta  and  Terga  are  calcified  together,  without  any  trace  of  a 
suture  ;  the  line  of  jonctioa  can  be  inferred  only  from  the  analogy  of 
P.  conjugatunt,  in  which  species  the  valves  have  a  more  Dormal 
character,  and  are  separated  by  a  slight  farrow.  It  may  be  seen  in  the 
figure  (PI.  13,  fig.  Id)  a(  the  right  and  left  hand  opercular  Talvea, 
viewed  trota  vertically  above  in  iheir  proper  relative  positions,  how  ab- 
normal their  appearance  is,  which  is  partly  caused  by  the  spiuose 
occludent  ledges,  presently  to  be  described,  but  chiefly  from  the  carinal 
margins  of  the  two  tei^a  not  being  straight  and  parallel,  as  in  all  other 
drripedes,  and  therefore  not  meeting  each  other,  as  is  usual.  In  other 
genera,  only  the  upper  part  of  the  carinal  maipn  of  the  two  terga  can  be 
opened  for  the  ezsertion  of  tbe  cirri,  the  lower  portion  being  united  by 
membrane ;  but  here,  I  have  little  doubt,  from  the  position  of  attach- 
ment of  tbe  adductor  muscle  (fig.  1  c),  so  close  to  and  almost  on  tbe 
terga,  that  the  whole  length  of  tbe  carinal  margin  of  tlie  two  lerga 
ia  free  or  disunited  for  the  protrusion  of  the  cirri.  This  opening  be- 
tween the  two  terga  evidently  cannot  be  closed,  but  is  probably  filled  up, 
and  the  animal  thus  protected,  by  the  dorsal  surfaces  of  the  curled-up 
cirri  ;  such,  t  believe,  being  likewise  tbe  case  with  some  pedunculated 
cinripedes,  as  with  Conclioderma.  The  scutum  lias  a  large  adductor  plate, 
whicn  extends  some  little  wav  (namely,  about  one  quarter  of  the  height 
of  the  valveX  below  die  oiJniary  bnsiil  margin.     Tl.ls  hitter  "     " 
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■aid  to  ezbt  any  spur,  the  whole  basal  margin  being  almost  straight; 
nerertfaeleas,  on  close  examination,  the  ridge  which  in  appearance  sepa- 
rata the  scutum  and  tergum,  may,  I  think,  be  safely  considered  as  one 
side  of  the  spur  (which,  it  should  be  remembered,  has  in  all  ordinary 
caaea  a  longitudinal  furrow  or  depression),  and  the  other  side  of  the 
spur  ia,  apparently,  very  feebly  indicated  by  a  slight  flexure  in  the 
liiddle  of  the  basal  margin.  Hence,  if  the  spur  had  been  developed, 
it  would  probably  have  been  half  as  wide  as  the  valve.  There  are  no 
craata  for  the  tei^  depressor  muscles. 

Ajfimiiei. — ^The  present  species,  with  the  last  two,  form  an  interest- 
bg  aeries.  Pyrgoma  grande  and  conjugatum,  however,  are  more  closely 
tilled  to  each  other  than  to  P.  cancellatum.  In  the  scutum,  the  whole 
lalvc  is  least  elongated,  with  the  adductor  plate  least  developed,  in  P* 
§ramdet  and  most  elongated,  with  the  adductor  plate  most  developed, 
in  P.  caneeliatum.  In  the  outline  of  the  tergum  the  range  of  shape  ia 
quite  remarkable ;  in  P.  conjugatum,  which  stands  between  tlie  other 
two  species,  the  spur  is  rather  long,  whereas  in  P.  grande  there  is  no 
ipiir  at  all — a  very  unusual  circumstance — and  in  P.  caneeliatum^  at 
me  other  end  of  this  short  series,  the  spur  attains  a  length  wholly 
snpiimlleled  in  any  other  cirripede. 


6.  Ptbooma  MiLLKPORiE.*     PI.  13,  fig.  2  a — 2/. 

Shell  vnth  the  orifice  narrowly  ovate :  sheath  darh purple  : 
^dtium  much  elongated:  tergum  triangular ^  convex^  without  a 

Bah, — Philippine  Arcbipelas^  (Mindoro  Island),  Mas.  Cuming.  Mus.  Brit., 
^tntchbniy,  &&  Imbedded  m  Millepora  comjilanata^  sometimes  associated 
^ith  Balamu  Ajax, 

Appearance  and  Structure  of  Shell. — Shell  oval,  flat,  coloured  pale 
^oll  purple,  or  white,  with  slight  and  narrow  ridges,  radiating,  from  the 
^krifice,  which  is  not  quite  central,  but  is  placed  rather  nearer  to  the 
carinal  than  to  the  rostral  end  of  the  shell.  The  orifice  is  small  and 
lurrow ;  the  carinal  end  being  rounded,  and  the  rostral  end  narrower 
and  sharper, — this  being  the  exact  reverse  of  the  usual  shape  of  the 


*  From  external  aspect  I  suspect  this  species  to  be  the  Cretuia  madreporarum, 
I*ach  (?),  as  given  in  Chenu,  *  lllust.  Conch.,'  Tab.  1,  fig.  6.  But  I  feel  sure 
^  Leach  has  nowhere  published  this  name ;  and  it  may  be  observed  that  Chcnu 
gives  it  with  a  mark  tf  doubt.  The  shell  in  its  imbcdacd  state  is  only  figured ; 
^  opercular  valves  are  not  given ;  and  no  descriptive  details  arc  added,  under 
^Iwsc  circumstances  I  have  not  adopted  this  name ;  I  have,  perhaps,  been  iu 
■^  degree  inflnenceJ  by  the  fact  that  this  species,  judging  from  the  many 
fpecimcns  examined  by  me,  is  never  imbedded  in  madrepores,  but  exclusively 
^  millepores,  so  that  Chenu  or  Leach's  specific  name  of  Madreporarum  is 
"°^S^y  inappropriate. 
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orifice  in  the  Bitlaaidse.  The  walla  are  thick,  tmd  are  formed  of  Imi^ 
square  tubea.  The  inlemal  surface  of  the  ahell  is  smooth.  TbeshniUi 
(&f.  2  £)  is  much  more  eloogaCed  than  the  ahell,  for  at  the  rostral  end 
it  esteDds  to  the  basal  margin,  and  Bt  the  carina)  end  nearly  to  it, 
wherean  on  the  two  sidea  it  is  some  way  distant  from  the  base.  Tbe 
orifice  is  considerably  ont  of  the  centre  of  the  shenlh,  being  placed 
nearest  to  the  carinal  end.  The  sheath  haa  its  lower  edge  slightly 
prominent  or  free ;  the  lines  of  growth  are  neither  turned  np  nor  down 
on  the  two  aides,  as  in  the  last  three  species.  When  nearly  full  grown 
the  sheath  ia  coloured  dark  purple,  but  when  young  it  is  white,  hence 
the  upper  part  is  white,  surrounded  by  an  oblong  purple  ring,  and  this 
is  surrounded  by  the  white  shell.  The  basal  cup  is  deep,  and  internally 
nearly  smooth.  The  largest  upecimena  were  '3  of  an  inch  in  their  longer 
diameter.  Great  masses  of  the  Millepora  are  absolutely  stndded  with 
this  Pyrgoma,  with  usually  more  specimens  on  one  side  of  the  plate  or 
branch  than  on  the  other.  They  stand  in  approximately  parallel  posi- 
tions, the  broad  or  carinal  ends  of  the  orifices  pointing  upwards. 

Scuta. — The  scuta  and  terga  are  closely  united,  and  are  often  (per- 
haps always)  in  some  slight,  though  Tariablc  degree,  calcified  together; 
and  hence  they  often  break,  rather  than  separate,  at  the  line  of  articn* 
lation.  The  external  fissure  or  line  of  junction  between  them  (fig.  2e) 
is  oblique  to  the  longer  axis  of  the  scutum  ;  in  the  uppermost  part  of 
■■■'"■  jethcr 


the  Talve  it  is  sometimes  almost  obliterated.  The  two  tsIvcs  togeth 
nearly  as  long  as  the  sheath,  and  consequently  much  longer  than  the 
orifice  of  the  shell.  The  scutum  is  much  elongated,  being  fully  four 
times  as  broad  as  high.  The  valve  narrnws  towards  the  rostral  end,  but 
in  a  variable  degree :  the  basal  margin  is  hollowed  ont  a  little  (bnt  to 
a  variable  amount),  close  to  the  basi-tergal  corner.  Along  the  occlndeut 
margin  a  slip  of  the  valve,  widening  downwards,  is  a  little  bent  in- 
wards, and  this  inflected  portion  is  separated  from  the  rest  of  the  snr- 
fiice  by  a  slightly  niii;u!nr  ri Jgf,  ruiiiitiig  fmm  the  npcx  ti 


PYRGOMA   DENTATUM.  369 


7.  Ptbgoma  dentatum.     PL  13,  fig.  3  a — 3y. 

Scutum  much  elongated^  with  a  tooth-like  articular  pro- 
jection: tergum  convex^  irregtdarly  triangular ^  sometimes 
with  an  imperfect  spur,  and  on  the  internal  surface  with  an 
inwardly  prelecting  tooth ;  scutum  and  tergum  furnished  mth 
am  ocdudent  ledge. 

Var.  (1),  3  e,  3^:  terffum,  with  a  sharp  internal  tooth,  projecting 
rtetangularly  inwards. 

Var.  (2),  3d:  tergum,  with  a  broad  blunt  internal  tooth,  depending 
beneath  the  spur-like  portion  of  the  valve, 

Var,  (3),  3/:  tergum,  with  the  basi-carinal  end  of  the  valve  truncated, 
with  a  small  blunt  interned  tooth  projecting  rectangularly  inwards. 

Hob. — ^Red  Sea;  Mus.  Brit,  and  Cuming.  Also  associated  with  Pyrgoma 
€reMsUtm,  and  attached  to  Meandrina  spongiosa,* 

Appearance  and  Structure  of  Shell, — Shell  nearly  flat,  oval,  white 
or  pink,  with  rather  distant  prominent  ridges  radiating  from  the  mode- 
imtely  large  (for  the  genus)  oval  orifice.  The  ridges  are  often  obscured, 
mod  apparently  sometimes  almost  obliterated  by  the  incrusting  coral. 
Shell  permeated  near  the  outer  lamina  by  short  imperfect  pores :  in- 
^mal  surface  smooth  :  sheath  inconspicuous,  descending  rather  more 
than  half  way  down  the  walls  ;  lower  edge  closely  attached  to  the  walls. 
^aais  deep.     Diameter  of  largest  specimen  *3  of  an  inch. 

Scuta:  these  are  elongated,  but  to  a  very  variable  degree,  some 
specimens  being  quite  three  times,  and  some  barely  twice  as  broad  as 
liigh.  I  observed  this  same  variability  in  two  sets  of  specimens,  dif- 
fering, as  we  shall  presently  see,  in  the  form  of  their  terga :  it  depends 
^n  part,  but  not  wholly,  on  the  varying  width  of  the  occludent  ledge, 
"^vhich  is  sometimes  only  a  fourth,  and  sometimes  half  as  high  as  the 
^-eat  of  the  valve.  This  is  the  first  species  in  the  genus  in  which  the 
^dccludent  ledge — a  structure  peculiar  to  the  genus — has  been  amply 
deTeloped.  The  basal  margin  of  the  valve  is  slightly  sinuous,  and  a  very 
I-ittle  hollowed  out  near  the  ba»i-tergal  corner ;  it  is  also  very  slightly 
:»"€flexed,  the  reflexed  portion  being  separated  from  the  upper  part  of  the 
■^alre  by  a  very  slight  depression  or  even  furrow.  I  notice  this  slightly 
srcflexed  portion,  simply  as  indicating  a  weU  marked  feature  in  the  basal 
^[viargin  of  the  following  closely  allied  species.  Internally  (.'^^),  the  ad- 
ductor ridge  is  thick  and  slightly  prominent,  but  does  not  descend 

*  Mr.  Dana  iDfonns  me  that  he  believes  that  this  coral  comes  from  the 
%Ve8t  Indies ;  thoa<»h  the  specimens  orij^iiially  described  by  him  had  no  label. 
Xf  this  be  so«  both  Pgrgoma  dentaium  and  creiuUum  have  vtr;^  wide  raxige^. 


DM.i5'»-^- 


.i,e  spur,  's   ,    ^:n  i\ie  fir^l  "*".;■'  .iitfncc  oi  '"^    ,..  ,»,.  bw»l  **£, 
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depressed  spur :  scutum  and  tergum  furnished  toilh  a  wide 
ocdudent  ledge. 

Hah, — ^Philip})me  Arcbipelago ;  Singapore ;  Mas.  Brit.,  Cuming,  Stutchbury ; 
sometimes  associated  with  Creiuia  spinulosa. 

Appearance  and  Structure  of  Shell, — Shell  not  distiDguishable  from 
that  of  P.  dentatum ;  nearly  flat,  oval,  white,  sometimes  pale  pink,  with 
rather  distant  prominent  ridges  radiating  from  the  moderately  large 
oral  orifice.  Shell  solid,  or  permeated  near  the  outer  lamina  by  «hort 
imperfect  pores:  internal  surface  smooth.  The  sheath  descends  nearly 
to  the  base  of  the  walls ;  it  is  but  little  conspicuous,  and  its  lower 
edge  is  closely  attached  to  the  inner  surface  of  the  shell.  Basis  deep. 
Difimeter  of  largest  specimen  under  '3  of  an  inch. 

Scuta :  in  this  species  the  scutum  is  more  abnormal  than  in  any 
other  Cirripede  in  the  whole  family :  this  is  owing  both  to  the  ad- 
ductor ridge  descending  far  beneath  the  basal  margin,  and  to  the  great 
derelopment  of  the  occludent  ledge ;  hence  the  middle  and  very  narrow 
portion  of  the  valve  alone  answers  to  the  scutum,  as  seen  in  other 
genera.  The  whole  valve,  including  the  adductor  ridge  and  the  occlu- 
dent ledge,  is  narrow,  being  more  than  twice  as  broad  as  high ;  but  the 
proportional  width  varies,  owing  chiefly  (as  in  the  last  species)  to  the 
varying  width  of  the  occludent  ledge.  This  ledge  commences  a  little 
way  from  the  rostral  point  of  the  valve,  and  gradually  widening,  extends 
to  the  apex,  where  it  is  either  as  higli  or  twice  as  high  as  the  rest  of 
the  valve.  It  is  articulated  by  a  convex  surface,  and  by  a  hollow  on  its 
under  side  with  the  occludent  ledge  of  tergum.  The  scutum  cannot 
be  said  to  have  any  tergal  margin ;  without,  indeed,  the  articular 
surface  of  the  occludent  ledge  be  thus  called.  The  basal  margin  is 
curved,  and  considerably  reflexed,  of  which  peculiarity  we  have  seen 
a  vestige  in  the  last  species :  the  reflexion  is  not  well  shown,  owing  to 
the  foreshortening  of  the  reflexed  edge,  in  fig.  4  a :  this  reflexed  edge 
not  being  shown,  causes  the  lines  of  growth  to  appear  as  if  they  ran 
more  transversely  to  the  longer  axis  of  the  valve,  than  they  really  do ; 
for  they  run  nearly  as  in  the  scutum  {fi^,  3  e)  of  P.  dentatum.  The 
direction  of  these  lines  of  growth  is  of  importance,  for  they  show  that 
the  elongation  of  the  scuta  is  due  to  an  inordinate  increase  in  their 
breadth,  as  compared  to  the  same  valves  in  ordinary  species.  The 
adductor  ridge,  having  a  sinuous  margin,  runs  from  near  the  apex  to 
aear  the  rostral  angle:  it  descends  below  the  basal  margin  about  as  far 
M  the  height  of  the  true  valve,  excluding  the  occludent  ledge.  Of 
course  this  adductor  ridge  or  plate  lies  beueath  the  membrane  con- 
iiecting  the  opercular  valves  with  the  sheath,  and  is  concealed  by  it, 
M  long  as  these  valves  remain  within  the  shell.  The  edge  of  the  oc- 
cludent ledge  is  straight,  but  the  edge  of  the  middle  portion  of  the 
^•Ive,  that  is  of  the  true  valve,  is  much  bowed. 

y«yfl.  (fig.  4  b) :  these  are  of  so  irregular  a  shape  that  they  can  hardly 
/^  described;  they  may,  however,  be  said  to  consist  of  two  portions 
joined  together,  of  which  the  lower  portion  is  a  little  elongated  trans- 
versely, of  somewhat  variable  shape,  with  part  of  its  surface  cou^id^ii^A;;^ 
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Uepreswd  (coinpared  with  the  rttt  of  the  valte),  Minetiiim  being  ere^ 
concave :  thi*  coDCftve  pcrtion  apparent);  anawen  lo  tbe  apur  in  othcC 
cinipcdes.  At  the  ecutal  corner  of  the  tbItc  there  i*  a  ihouldcT  (per — 
liapa  answering  to  ttie  inflected  acutal  margin  in  an  ordinary  tergum^»  i 
which  lockB  iuto  a  hollow  on  the  under  tide  of  the  occludent  Icdgr  ~t 
of  the  scutum.  The  internal  Burl'ace  of  tbe  au-called  «pur  ia  rouode^Hid 
and  coDtei.  The  upper  part  of  the  tergum  ia  in  main  part  fuiiin^  1 
by  a  great  occludent  ledge :  but  this,  on  it«  lower  aide,  it  border*-  —i 
by  a  narrow  irregular  slip,  which,  at  bIiowd  b;  the  linea  of  gmwtl--  ~^^ 
represcnta  the  whole  of  the  ordinary  valve,  excepting,  of  courae,  tl^K=n( 
apur  already  deacnbed.  The  occladent  ledgea  of  botli  valTes  anppor-  .it 
some  fine  apines. 

JJfinitie*. — ObserTinghow  extraordinarily  tbe  tergaTariedin  P.  rfeB^r-a. 
latum,  and  that  the  shells  were  identical  iu  that  and  the  preaent  apeei^^^3i^ 
it  occurred  to  me  at  first  tliat  they  might,  perhapa,  be  botli  extrci^^^K 
Tarietiea  of  one  form  ;  but  in  the  scutum  of  P.  ertnatutn,  the  inTariat^^ri* 
great  developnicnt  of  the  adductor  plate, — the  marked  manner  iu  whi— ^«b 
ita  basal  margiu  is  reilexed, — tbe  absence  of  a  tooth-like  articular  p^E-a^ 
jeclion.^and  ngain  i[i  the  lergiim  of/",  trenatum,  the  iaTariably  lai—    gt 
size  of  the  concave  spur,  witliout  any  internal  tooth,  altogether  cc^»d- 
fince  me  that  the  two  species  n.ust  be  considered  as  distinct.     T^bis 
species  is  allied  to  P.  grande,  in  the  scutum  of  that  species  having      «a 
occludent  ledge,  thouj^h  small,  and  a  great  adductor  plate.    I  hare  oh 
further  to  remark,  Umt  ilie  figure  of  itio  opiTciilar  vnlves,  given 
Sowerby's  Gcuem  of  Recent  and  Fostil  Shells,  is  bo  good,  that  tb  ■* 

n  not  be  tlie  least  doubt  aboul  the  present  identificatio 
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of  the  shell  not  unfrequently  are  a  little  recurved  upwards.  Orifice 
extremely  minate,  circular.  The  outer  lamina  of  shell,  which  is 
smooth,  does  not  extend  to  the  circumference,  and  consequently  a 
rather  broad,  nearly  equal  border,  which  is  rough,  surrounds  the  whole 
shell.  I  have  no  doubt  that,  when  the  shell  was  alive,  this  border  was 
covered  by  a  membrane,  which,  in  drying,  has  curled  up  and  been  lost, 
in  the  same  manner  as  the  strictly  analogous  but  narrow  open  seam 
between  the  basal  edges  of  the  shell  and  the  basis  in  some  cirripedes 
(as  in  the  last  two  species  of  Pyrgoma)  is  protected.  The  roughened 
border  can  sometimes  be  plainly  seen  to  be  formed  of  normal  (PL  13, 
fig.  5  e)  longitudinal  septa  having  crenated  edges,  with  shorter  septa 
between  the  longer  ones ;  but  more  often  the  septa  are  so  irregular, 
and  60  much  branched  (5  <^,  that  the  whole  resembles  a  mass  of  moss. 
Why  the  outer  lamina  of  the  shell  in  this  one  species  does  not  nearly 
reach  the  circumference  of  the  walls,  I  cannot  conjecture.  The  ex- 
tremely irregular,  depressed  shape  of  the  shell,  with  the  minute  cir- 
cular orifice,  and  the  singular  rough  circumferential  and  often  slightly 
reflexed  border,  together  give  to  this  species  so  peculiar  an  aspect,  that 
until  close  examination  I  did  not  believe  that  it  was  a  cirripede.  The 
extreme  irregularity  of  shape  depends  in  great  part  upon  the  irregular 
growth  of  the  Monticularia,  in  which  it  is  imbedded. 

Internally  (fig.  5  b)  the  walls  are  smooth,  but  they  are  perforated  by 
many  quite  irregular,  small  orifices^  which  have  the  appearance  of  having 
been  formed  by  some  boring  animal,  but  really  serve,  as  I  believe,  to 
admit  threads  of  corium  into  certain  irregular  pores  which  penetrate 
the  shell.  The  sheath  descends  but  a  very  short  distance  from  the 
orifice:  it  is  closely  attached  to  the  walls,  and  might  easily  be  over- 
looked. The  basis  is  deep,  of  an  irregular  outline,  like  that  of  the  shell, 
and  is  formed  by  a  very  thin  shelly  layer.  The  largest  specimen  which 
I  have  seen,  measuring  from  the  extreme  projecting  points,  was  '4  of 
an  inch  in  diameter. 

The  Scuta  and  Terga  (fig.  5/)  are  calcified  together  without  any 
trace  of  a  suture ;  together  they  form  a  bow  with  the  two  ends  curled 
rather  abruptly  inwards ;  they  are  both  extremely  narrow,  but  furnished 
with  an  occludent  ledge,  twice  or  thrice  as  high  as  the  proper  valves 
themselves.  This  occludent  ledge,  which  is  finely  hirsute,  begins  at 
about  one  third  of  the  length  of  the  scutum  from  the  rostral  angle,  and 
runs  to  near  the  basi-carinal  angle  of  the  tergum.  The  scutum  itself 
is  curved,  with  a  slip,  along  the  true  occludent  margin  (best  seen  at  the 
rostral  end),  lying  in  a  different  plane  from  the  rest  of  the  valve,  much 
in  the  same  way  as  in  the  scutum  of  P.  milleporce.  The  adductor  ridge  de- 
scends a  very  little  below  the  basal  margin  of  the  valve,  and  extends  for 
nearly  its  entire  length :  this  adductor  ridge  makes  the  proper  valve  even 
narrower  than  it  at  first  appears.  The  Tergum  is  extremely  narrow,  form- 
ing merely  a  border  to  the  occludent  ledge ;  but  it  is  not  short,  being  about 
tvo  thirds  of  the  length  of  the  scutum.  There  is  no  trace  of  a  spur ; 
indeed,  the  valve  is  rather  narrower  where  the  spur  should  have  stood, 
than  it  is  at  the  basi-carinal  end.  The  scuta  and  terga  are  calcified 
together  by  their  apices. 

Ajfimtiet, — Although  this  species,  as  above  stated,  differs  so  rciuatk- 
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ably  ID  eztemal  Rppeannce  froin  the  othn  species  of  the  geniu,  and, 
indeed,  of  the  vhcMc  familj,  jet  the  shell  in  no  one  eMential  point  of 
atmcture  maleriall;  diffen  from  its  congeners ;  snd  if  we  compare  the 
opercntar  valve*  with  those  of  the  three  last  species,  we  shall  be  stnick 
Tith  their  close,  yet  graduated,  aSinitj  :  in  P.  mitlepora  the  scuta  sod 
terga  tend  to  become  calcified  tc^ether,  and  the  rostro^cdndent  end  of 
the  scotum  is  bent  into  a  different  plane  from  the  rest  of  the  viItc.  In 
P.  dnttatum  we  have  an  occludent  ledge  exactly  as  in  the  piesent  spe- 
cies; but  in  that  species  the  addnctor  plate  is  less  developed  than  ini*. 
monliaileHa  ;  on  the  other  hand,  in  P.  erenalmm,  the  adductor  plate  ii 
more  developed  than  in  P.  monticularia.  If  in  P.  erenattim  we  wne 
to  remove  the  spur  from  the  tergnm  (and  it  is  mnch  leaa  developed  in 
P.  dmtahmt;  and  in  P.  miHep^a  it  is  entirely  absent)  this  valve 
would  he  almost  identical  with  that  of  P.  wumtieularite.  Under  tbeae 
drcnmslances  I  consider  it  impossible  to  separate  the  present  apeciea 
aa  a  distinct  genns. 

i^cies  du6ia. 

The  Baracia  Linnmi  of  J.  E.  Gray  (Annals  of  Fbilosophy, 
new  series,  vol.  10,  1825),  was  published  without  descrip- 
tioD  or  figure. 

The  Megafrema  gemicostata  of  G.  B.'  Sowerby,  junr. 
(Conch.  Manual,  fig.  33,1839),  is  not  described,  andiaveiy 
indifferently  figured  without  the  opercular  valves,  and  there- 
fore can  never  be  recognised. 

There  is  an  admirable  figure  of  a  Pyiuoma,  without  any 
specific  name,  in  the  irrcat '  Description  d  Kgypte,'  but  from 
the  want  of  some  details.  I  cannot  positively  recognise  the 
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6.  8u6-Genu»—Cti^vsiA.     PI.  13,  14. 

Cbeusia.    Leaek,    Journal  de  Physique,  torn.  85,  July,  1817. 

Compartments  /our,  furnished  with  radii ;    basis  cup- 
formed  :  attached  to  corah. 

DitinMum,  imbedded  in  corals  throughout  the  tropical  seas. 

Creusia  is  closely  allied  to  Fyrgoma ;  and  had  not  this 

rsnus  already  been  adopted  by  several  authors,  I  should  not, 
think,  myself  have  formed  it ;  though,  no  doubt,  it  har- 
monises well  with  some  of  the  other  genera  of  the  family, 
which  are  perhaps  all  too  intimately  related.  Creusia  differs 
from  Pyrgoma  only  in  the  shell  being  separated  by  sutures, 
into  four  compartments,  with  well  developed  radii :  in  other 
respects,  such  as  in  general  habit,  in  the  cup-formed  im- 
bedded basis  (not  permeated  by  pores),  in  the  opercular 
valves,  in  the  characters  derived  from  the  mouth  and 
cirri,  there  are  no  generic  differences.  This  affinity  is 
more  particularly  evident  when  Creusia  is  compared  with 
the  first  few  species  of  Pyrgoma :  indeed,  for  a  short  time, 
I  was  inclined  to  consider  var.  10  of  Creusia  as  identical 
with  Fyrgoma  coiijugatum.  With  respect  to  the  species  of 
Creusia,  I  confess  I  have  been  much  perplexed  in  deter- 
mining whether  there  be  only  one,  or  half  a  dozen.  The 
latter  conclusion  would  almost  certainly  be  arrived  at  if 
only  a  few  specimens  were  examined ;  and  it  might  naturally 
be  thought  that  some  of  the  species  were  extremely  well 
marked ;  the  difficulty  of  drawing  any  line  between  varie- 
ties and  species,  begins  only  when  some  hundreds  of  speci- 
mens, from  various  parts  of  the  world,  are  disarticulated, 
cleaned,  and  carefully  examined.  Creusia,  in  this  respect, 
offers  a  striking  contrast  with  Pyrgoma,  in  which  nearly  all 
the  species  are  strongly  characterised.  The  shell  differs  very 
little  in  the  several  varieties  or  species  of  Creusia ;  and  the 
most  marked  difference,  namely,  whether  the  walls  are 
permeated  by  irregular  pores  ou  not,  seems  certainly  quite 
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variable.  It  is  in  the  opercular  valves,  which  in  other  genen 
offer  by  far  the  most  reliable  character,  that  we  encounter 
the  chief  cause  of  perplexity ;  for  the  characters  thus  de- 
rived, though  at  first  appearing  very  distinct,  blend  into 
each  other,  and  are  not  accompanied  by  any  well  marked 
differences  in  the  shell.  Only  a  few  of  my  specimens  have 
any  habitat ;  but  the  geographical  range,  as  far  as  it  does 
go,  throws  no  light  on  the  question  which  forms  to  regvd 
as  species  and  which  as  varieties.  As  is  generally  the 
case  with  cirripedes,  the  variations  are  local,  so  that  the 
greater  number  of  specimens  imbedded  in  the  same  coral 
resemble  each  other.  Under  tliese  circustances  I  have 
thought  it  best,  after  repeated  examinations  of  a  very  lai^ 
suite  of  specimens,  to  describe  separately  each  variety,  with- 
out attaching  any  name  to  it;  but  I  will  first  make  a  few  ge- 
neral remarks  on  the  structure  of  the  shell.  If  I  do  not  thus 
throw  much  light  on  the  subject,  I  shall  at  least  not  burden 
it  with  error.  I  believe  that  the  species  will  be  definitely 
made  out  only  by  persons  resident  in  the  coral-bearing 
zones.  I  have  given  copious  illustrations  of  the  opercular 
valves ;  for,  if  my  view  be  correct,  this  genus  offers  a  curioua 
and  striking  case  of  variation ;  if,  on  the  other  hand,  I  am 
wrong,  the  drawings,  I  hope,  will  aid  others  in  coming  to 
a  more  correct  conclusion. 
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(fiff.  6  tf).  The  ridges,  however,  are  sometimes  distant  from  each  other» 
and  eonsiderably  prominent,  projecting  round  the  basal  border.  The 
orifice  is  either  neatly  diamond-shaped  or  oval.  The  four  compartments 
are  quite  distinct ;  the  radii  are  generally  white,  of  considerable  width, 
and  with  their  summits  not  oblique.  The  colour  is  either  white,  or  pale 
pinkish-purple;  but  in  var,  11,  bright  pink.  Even  in  the  white 
specimens,  when  well  preserved,  the  sheath  is  generally,  but  not 
always,  either  pale  or  dark  purple.  The  largest  specimen  which  I 
haTe  seen,  from  the  West  Indies,  was  above  half  an  inch  in  diameter ; 
bat  from  *3  to  *4  of  an  inch  is  the  more  usual  full  size.  I  believe  that 
the  aixe,  as  well  as  the  great  variability  of  the  present  species,  is  partly 
determined  by  the  rate  of  growth  of  the  various  zoophytes  in  which  the 
•pecimens  are  imbedded,  for  the  shell  has  to  keep  on  nearly  a  level 
with  the  surface  of  the  coral. 

Structure  of  Shell  and  Basis. — The  walls  are  internally  nbbed  ;  the 
riba  being  usually  prominent,  sometimes  to  such  a  degree  as  to  deserve 
to  be  called  plates.  The  outer  lamina  is  of  variable  thickness,  and  th^ 
prominence  of  the  internal  ribs  appears  in  considerable  part  to  depend 
on  the  extent  to  which  the  outer  lamina  has  been  thickened  from  within. 
In  many  specimens,  instead  of  the  interspaces  between  these  internal 
riba  or  longitudinal  septa  being  solidly  filled  up,  separate  and  successive 
laminie  have  been  deposited,  by  which  the  shell  is  rendered  cancellated 
or  poroae ;  but  the  pores  are  very  irregular ;  and  sometimes  they  form 
two  or  three  irregular  rows  one  behind  the  other:  this  structure  seems 
eminently  variable.  The  edges  of  the  radii  are  formed  by  crenated, 
and  occasionally  branched,  septa.  That  part  of  the  alse,  which  is 
added  during  the  diametric  growth  of  the  shell,  is  very  thin.  The  lower 
edge  of  the  sheath  seems  always  to  be  free.  The  shelly  layer,  forming 
the  basis,  which  is  deeply  cup-formed,  is  thin,  more  or  less  finely  fur- 
rowed in  radiating  lines,  and  not  permeated  by  pores. 

The  opercular  valves  will  be  best  described  under  the  following  eleven 
Tirieties. 

Far,  (1),  PI.  13,  fig.  6  a,  6  6,  6  c,  6d, — Hab.  Java,  and  probably 

'  several  other  districts. — I  will  first  describe  a  typical  sub-variety,  by 

which  I  mean  a  sub-variety  not  presenting  any  extreme  character.   The 

acQtum  is  of  a  sub-triangular  shape,  with  the  basi-tergal  corner  much 

Toanded  off  (6  d),  and  generally  but  not  always  hollowed  out  in  a  rather 

Temarkable  manner.     The  adductor  ridge  is  considerably  prominent, 

ind  extends  high  up,  parallel  to  the  articular  ridge,  which  latter  is 

nnnded  and  prominent,  but  to  a  variable  degree.  Near  the  rostral  angle 

there  is  sometimes  a  small  tooth,  or  only  a  trace  of  one,  depending 

Wneath  the  basal  margin ;  this  tooth  we  shall  hereafter  see  much  more 

developed.   The  Tergum  is  about  two  thirds  of  the  width  of  the  scutum. 

h  IB  often  slightly  beaked,  but  this  is  more  conspicuous  in  some  of  the 

Mlowing  varieties.     The  spur  is  about  half  the  width  of  the  valve,  and 

^  basal  end  is  truncated,  and  nearly  parallel  to  the  basal  margin  of  the 

^▼e,  but  the  truncated  form  passes  insensibly  into  u  rounded  outline. 

^c  (bell  in  this  variety  is  generally  thick  and  is  not  permeated  by  pores ; 

tbe  orifice  is  diamond-shaped.     But  in  another  sub-variety  the  walls  of 

^  Aell  are  always,  or  nearly  always,  permeated  by  porea,  axkdi  \\i*& 
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Ui^m  i«  very  much  Darrower,  with  the  spur  aharp^r,  bo  that  «t  fint  I 
condaded  that theM  two  lub-Tuieties  were  Bpeciflcally distinct:  weiball, 
however,  aoon  see  in  var.  2  and  ia  var.  A,  that  no  confidence  Fhateict 
can  be  placed  in  tbe  exact  breadth  of  the  te]^m,  or  in  the  poroait^  of 
the  walla  ;  hence  I  have  been  driven  to  couaider  the  two  varietiea  jiut 
mentioned  as  merely  aub-Tarieties. 

Far.  (2),  fig.  6e,  6/  &g.  —  Hab.  Chioa;  Red  Sea.— The  ahell  ia 
Almost  invariably  permeated  by  pore*,  Homelimea  arranged  in  two  or 
three  very  irregular  rows.  In  some  ipecimena  the  acutum  eaactly  ■«• 
aemblea  that  in  var.  1,  but  with  tbe  tooth  near  tbe  rostral  angle  often 
rather  larger :  in  other  apecimena  the  (cutum  ia  much  more  eloDgated 
traoBveneiy  (fig.  6 1),  with  the  adductor  ridge  more  medial,  and  the 
haaal  maigio  not  at  all  boUowed  out  at  the  basi-tergal  comer  of  the 
ralve.  The  tergum,  here,  is  the  remarkable  feature,  being  aometimet 
eiceiaively  narrow,  with  a  long  sharp  spur,  which  often,  but  not  alwayt, 
terminatei  in  a  needle-like  point.  In  other  apecimeDB,  from  the  aame 
coral  and  certainly  belonging  lo  this  Bame  variety,  the  Ttlve  i>  not  to 
narrow  (6;),  and  the  spur  not  ao  pointed  i  consequently  (as  in  leveral 
analogous  cases  in  other  cirripedes)  it  ia  impossible  to  draw  any  line  of 
distinction  between  the  specimens  with  the  usrrow  and  broad  terga. 

Far.  (3),  fig.  6  A  [Creutia  gregaria  of  G.  B.  Sotoerby  n—Hah.Mn- 
known. — The  scutum  presents  here  exactly  tiie  same  conaiderable  rang^' 
of  variation  as  in  var.  2.     The  tergum  is  broad,  bb  in  var.  1,  but  tbe- 
spnr  is  rounded,  and  from  not  being  placed  ao  immediately  close  to  th^e^ 
baai-scutal  angle  of  tbe  valve,  gives  to  it  a  rather  different  aspecL   Tbe^ 
breadth  of  the  spur  varies ;  an  extreme  variety  ia  given  In  fig.  6  A. 

Far.  (J),  PI.  U,  fig.  6i,  6A,  ^l.  —  Hab.  Philippine  Archipelago b. 
Weat  Indies. — Tbe»ru/um  here  presents  the  aame  Bub-varieties  u  here—— 

tofore,  ezeepting  that  I  have  not  seen  any  bo  much  elongated  trans 

versely.  The  shell  is  covered  either  with  slight,  closely  approximate^* 
ribs,  as  in  the  foregoing  varieties,  or  with  more  distant  and  mor^^^ 
prominent  ribs.     In  Bpecimens  taken  out  of  the  same  branch  of  eora! 
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Fisr.  (5)9  PI.  14»  fig.  6  m. — Hab.  Unknown.  — We  kave  seen  in 
MOV.  2  and  3  that  the  scutum  varies  considerably,  in  shape :  here  it  is 
ntunnally  narrov,  with  the  adductor  ridge  almost  touching  the  articular 
ndge.  There  is  no  little  tooth  near  the  rostral  angle,  and  the  basi-scutal 
eorner  is  not  hollowed  out.  The  tergum  also  varies ;  in  some  indi- 
Tiduals  it  is  truncated  and  like  that  figured  of  var.  1,  but  rather  more 
rounded ;  in  other  specimens  (from  the  same  branch  of  coral)  the  basal 
iiiai]gin  so  blends  into  the  spur  that  the  latter  can  hardly  be  discrimi- 
nated (fig.  6  m);  in  other  respects  the  outline  resembles  pretty  closely 
that  of  one  of  the  mb-vars.  (fig.  6/)  of  var.  2.  The  shell  is  not  porose ; 
it  is  thick,  with  strong  internal  ribs,  and  resembles  that  of  var.  1;  but 
it  la  of  a  pale  purplish  colour. 

Var,  (6),  an.  spec.  ?  fig.  6  n—^  q. — Hab,  Philippine  Archipelago.— 
ia  a  very  remarkable  variety ;  we  have,  imbedded  in  the  same 
cond,  and  with  shells  absolutely  identical,  specimens  with  the  scutum 
haring  three  distinct  but  graduated  forms.  Firstly,  a  scutum  trans- 
Tcnely  elongated,  in  all  external  respects  like  some  of  the  varieties 
anentioned  under  var9.  2  and  3,  with  no  rostral  tooth,  and  not  hollowed 
oat  at  the  basi-tergal  comer,  but  with  the  adductor  ridge  more  promi- 
nent. Secondly,  a  scutum  of  the  same  general  shape,  but  with  the 
«ddactor  ridge  so  much  developed  (fig.  6n)  as  to  descend  slightly 
"beneath  the  basal  margin,  and  to  be  seen  when  the  valve  is  viewed 
eatemally ;  there  is  a  very  slight  tooth  near  the  rostral  angle  (as  in  some 
ibrmer  sub-varieties),  and  which  can  be  here  rather  more  clearly  seen 
than  hitherto,  to  be  formed  by  the  adductor  ridge  (closely  united  to 
the  external  surface  of  the  valve)  extending  thus  far,  and  being  here 
produced  a  little  downward.**.  Thirdly  (6p),  we  have  the  adductor 
ridge  immensely  developed,  descending  far  below  the  basal  margin  of 
the  ordinary  valve ;  and  the  basal  margin  at  the  basi-tergal  corner  is 
angularly  and  deeply  hollowed  out.  The  appearance  of  the  valve  is 
widely  different  from  that  in  the  first  sub- variety,  yet  it  is  impossible  to 
separate  the  first  and  second  sub-varieties,  and  it  is  almost  equally  certain 
that  the  third  sub-variety  is  only  an  exaggeration  of  the  second.  The 
lower  edge  of  the  adductor  ridge,  in  the  third  sub-variety,  varies  a  little 
in  outline ;  it  is  deeply  sinuous,  and  is  produced  at  the  rostral  angle 
into  a  point,  of  which  we  have  heretofore  seen  only  a  feeble  represen- 
-tatioD.  It  would  appear  as  if  the  great  development  of  the  adductor 
platb  had  caused  the  exterior  ordinary  surface  of  the  valve  to  shrink 
or  be  less  developed.  There  is  a  striking  resemblance  in  the  structure 
here  described  with  that  in  Pyrgoma  cancellatvm  and  conjugatum.  The 
te^a  belonging  to  the  above  scuta,  also,  vary ;  the  spur  being  sometimes 
square  (6  o),  and  sometimes  bluntly  pointed :  when  the  spur  runs  in 
the  same  exact  line  (6  q)  with  the  scutal  margin  of  the  valve,  a  peculiar 
aspect  is  given  to  it,  but  this  is  by  no  means  always  the  case.  Both 
opercular  valves  are  often  partially  coloured  pinkish-purple.  The  shell 
is  not  porose ;  it  is  thin,  with  remarkably  prominent  internal  plates ; 
it  b  apparently  always  of  small  size,  which  I  attribute  to  this  variety 
inbtbiting  a  hard  thin  plate-like  coral.     The  sheath  is  bright  pinkish- 

parple,  of  which  we  have  had  instances  in  some  of  the  other  varieties ; 

and  the  shell  itself  is  sometimes  pinkish.     Taking  the  scutum  of  the 
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fir*t  Bub-Tariety,  together  with  the  eommoneat  tccoropaoyiiig  Tarid; 
of  tergam,  I  find  it  quite  impoittble  to  Mnign  to  it  a  specific  clwimcur; 
if,  on  tbe  other  hand,  we  consider  the  acutum  of  the  third  lab-Tmrirtj 
by  it*eir,  nothing  can  appear  more  distinct;  but  I  must  repeat,  thne 
can  be  hardly  a  shadow  of  doubt  that  the  three  sub-Tarieties  of  scatua 
here  described,  graduate  into  each  other,  and  are  speciGcmtly  identieaL 
Var.  (7),  fig.  dr.—Hab.  Probably  Pliilippioe  Archipelago,  aModsbd 
with  Balaau*  quailrivittatut. — There  can  be  hardly  any  qncation  of  thii 
being  specifically  identical  with  the  last  variety.  It  inhabit*  a  difierait 
coraT  All  the  specimens  were  of  small  size.  The  walls  are  not  so  tbio, 
and  the  internal  ribs  not  bo  prominent  as  in  var.  6.  The  sheath  iaatbcr 
white  or  dull  purple ;  I  can',  in  short,  point  out  no  difference  in  the  sbdl 
from  the  typical  var.  1.  The  scutum  is  not  so  mnch  elongilid 
transversely  as  in  var.  6,  and  the  basi-tergal  comer  is  more  cat  ^— 
in  which  respect  it  resemblea  the  common  Tarieliea.  The  addueUr 
ridge  is  lai^ely  developed,  so  as  to  be  just  visible  when  the  nln  a 
viewed  from  the  outside,  in  a  degree  between  the  firxt  and  second  Mib- 
varietiea  of  var.  6 :  but  the  most  singular  character  is  the  larger  lie- 
velopment  of  the  tooth  near  the  rostrsl  angle,  and  this  waa  the  case  in 
the  same  degree  in  all  the  specimena  which  I  examined.  The  teitnn 
resembles  that  rather  unusual  sub-variety  of  var.  6  (fig.  6  q),  whicb 
has  the  Bcutal  margin  and  the  one  aide  of  the  spur  farming  a  stnigbt 
line.  It  appears  to  me  that  it  would  be  absurd  to  consider  these  iligln 
differences,  in  parts  nnqncstionably  subject  to  much  variation,  as  ^ 
cific,  when  we  are  almost  forced  to  admit  that  the  much  greater  diffff- 
encea  in  the  three  sub-varieties  of  var.  6,  are  not  of  specific  value. 
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eitioB  or  anion  of  the  Bcata  and  terga ;  but  we  have  seen  this  is  a  point 
vhich  IB  Taiiable  in  Elminius  Kinpii,  Pyrgoma  millepora,  and  in  some 
ipecies  of  Balanus.     The  serial  affinities,  moreoyery  in  Pyrgoma,  clearly 
inow  that  this  is  a  character  of  no  great  importance.     I  must  add  that 
in  aeyeral  specimens  of  several  of  the  varieties,  the  scuta  and  terga 
were  so  closely  joined,  that  until  careful  examination,  I  was  unable  to 
detect  the  suture  separating  them ;  such  being  the  case  it  must  be 
quite  unimportant  for  any  functional  purpose,  whether  or  not  the 
YilYes  are  calcified  together.     I  feel,  consequently,  hardly  any  doubt 
that  I  have  acted  right  in  treating  the  present  form  as  a  mere  variety. 
Far.  (10)  an.  specA  fig.  6^. — Hab,  Unknown. — This  variety  bears 
nearly  the  same  relation  to  var.  6,  as  the  last  variety  did  to  var.  3.   The 
■hell  is  rather  stronger  than  in  var,  6,  with  the  internal  ribs  not  so 
prominent ;  and  except  in  being  tinted  pale  dull  purple,  it  differs  in 
no  respect  from  the  shell  of  var.  1.    If  we  imagine  the  scutum  and  ter- 
gnm  in  the  third  sub-variety  of  var,  6  {(ip9(}  q),  in  which  the  adductor 
ridge  descends  far  beneath  the  true  basal  margin  of  the  valve,  to  be  calci- 
fied together,  without  any  suture,  we  shall  produce  almost  the  identical 
Talyes  of  the  present  variety.     The  scutum,  however,  here  is  not  quite 
so  much  elongated  transversely,  and  the  occludent  margin  is  spinose 
and  18  furnished  with  large  teeth ;  these  two  characters  give  the  valve 
a  somewhat  different  aspect,  and  hence  I  am  more  doubtful  than  in  the 
forgoing  case,  whether  this  form  may  not  be  specifically  distinct.     I 
Bosty  however,  state  that  in  TetracUta  porosa,  I  ascertained  that  the 
teeth  on  the  occludent  margin  of  the  scuta  were  even  more  variable 
than  here  is  supposed  to  be  the  case ;   and  as  for  the  shape  of  the 
valve  we  have  seen  what  wonderful  variation  there  is  in  var.  6.     The 
tergum  in  this  variety  is  about  intermediate  between  the  two  common 
forms,  in  the  sub-varieties  of  var,  6,     As  for  the  calcification  of  the 
two  valves  together,  we  have  seen,  under  the  last  variety,  how  little 
important  a  character  it  is. 

Far.  (11)  fig.  6u,  6fi  [Creusia  prandis,  of  Chenu,  Tab.  1,  fig.  2, 
bat  not  fig.  2  a  and  b],  —  Hab.  Singapore,  associated  with  Pyrgoma 
wumiicularue. — This  variety  is  very  closely  related  to  the  last.  The  shell, 
however,  has  a  very  peculiar  aspect,  which  made  me  for  some  time 
think  it  must  be  specifically  distinct.  It  is  of  a  much  brighter  pink 
than  in  any  of  the  foregoing  varieties  ;  the  surface  is  marked  with  very 
prominent,  distant  ribs,  and  the  radii  are  narrow,  in  which  latter  points, 
together  with  the  tint  (though  here  brighter),  this  variety  cannot  be 
distinguished  from  var,  7.  The  shell,  however,  is  permeated  by  several 
rows  of  pores,  in  which  respect  it  resembles  the  shell  in  var.  2,  and 
some  specimens  of  vars.  3  and  4.  In  the  opercular  valves  there  is  a 
dose  general  resemblance  with  those  of  the  last  var,  10;  the  tooth, 
howeyer,  near  the  rostral  angle,  is  not  so  prominent ;  and  in  the  tergum, 
the  spar  is  more  truncated,  shorter  and  broatier  than  in  var.  10,  and 
doaely  resembles  that  in  var.  1  and  2.  But  I  cannot  consider  any  of 
the  points  here  specified  of  much  weight. 

The  foregoing  descriptions  show  how  singularly  the  affinities  of  the 
lerend  yarieties  interlock  in  the  most  complicated  manner.     Hereafter 
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iome  ODC  may,  perhaps,  succeed  in  grouping  aereral  of  thete  fbnu  m 
speciet ;  but  1  am  aare  be  ongbt  not  to  attempt  it  without  poHeiring 
a  very  large  suite  of  apedmeas,  or  without  the  great  adraotage  of  com- 
paring Bome  two  or  three  of  the  forniB,  fre«h  in  their  native  aite. 

Speeia  dvbia. — Under  Pyi^oma,  I  have  atated  that  though  Chenu, 
in  hii  'Illust.  Conch.,'  has  gireu  heautifal  external  fignrea  of  tbe 
■hells,  imbedded  in  the  coral,  yet  from  tbe  want  of  detaila  on  the  oper- 
cular Talves  and  on  the  structure  of  tbe  ehell,  I  cannot  recognise  lii> 
species.  So  it,  likewise,  is  with  Creusia.  Chenu  gives  the  following 
new  species  ;  C.  radiala,  multutriata,  deeorala,  and  striata.  The  C. 
ntadreporarum,  I  suspect  to  he  the  Pyrgoma  miltepora  of  this  work, 
as  there  stated.  Tlie  C.  grandit  no  doubt  is  the  P.  grandt  of  this 
work,  the  Nahia  grandu  of  Sowerby.  The  name  Creitna  Childrem  h 
nven  by  Dr.  Gray,  without  description  or  figure,  in  the  'Annals  of 
Philosophy,'  vol.  10,  new  series,  1825. 


7.  Genua— Chzlohosja.     PI.  14:  PI.  15,  fig.  I. 

Crelonobia.    Lead.    Jonmal  dc  Pbjsique,  tom.  65,  (1817)- 
CoRONUU.    Lamarck.    Animnux  sans  Vert^bres,  181S. 

—  Ranzani.    Mcmoirc  di  Storia  Nalurale,  1320. 

—  De  BlainviUe.    Diet,  des  Sciences  Naturelles. 
AsTKoLEPAs.     /.  E.  Gray.     (Klein)  Anuals  of  Ptulosophj,  (ne 

series),  vol.  10,  (1825). 
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tf  Iha  ihell  not  UDfrequently  are  a  little  recurTed  upwards.  Orifice 
tztnmely  minate,  circular.  The  outer  lamina  of  shell,  which  is 
mooth,  does  not  extend  to  the  circa mfereuce,  and  consequently  a 
Vtlier  broad,  nearly  equal  border,  which  is  rough,  BUrronnds  the  whole 
ihcll.  I  have  no  doubt  that,  when  the  shell  was  alive,  this  border  waa 
iOTered  by  a  membrane,  which,  in  drying,  haa  curled  up  and  been  lost, 
n  the  same  manner  aa  the  strictly  aualogoua  but  narrow  open  aeam 
Mtweea  the  basal  edges  of  the  shell  and  the  basis  in  some  cirripedes 
]u  in  the  Inat  two  ipedea  of  Pyrgoma)  is  protected.  The  roughened 
tarder  can  sometimes  be  piniuly  seen  to  be  formed  of  normal  (PL.  13, 
ig.  5  e)  longitDdinal  septa  having  crenated  edges,  with  shorter  septa 
letween  the  longer  ones ;  but  more  often  the  septa  are  so  irreguUr, 
ind  so  mnch  branched  (5  d),  that  the  whole  resembles  a  mass  of  moss. 
Iffay.  the  outer  lamina  of  the  ahell  in  this  one  species  doea  not  nearly 
each  the  circaraference  of  the  walls,  I  cannot  conjecture.  The  ex- 
remely  irregular,  depressed  shape  of  the  xhell,  with  the  minute  cir- 
plar  orifice,  and  the  singular  rough  circumferential  and  often  slightly 
eflezed  border,  together  gire  to  this  species  so  peculiar  an  aspect,  that 
.Dtil  close  examination  [  did  not  believe  that  it  was  a  cirripede.  The 
xtreme  irregularity  of  shape  depend"  in  great  part  upon  the  irregular 
rowth  of  the  Monticulnria,  in  which  it  is  imbedded. 

Internally  (fig.  5  h)  the  walla  are  smooth,  but  they  are  perforated  by 
uny  quite  irregular,  small  oriflces,  wliich  have  tbe  appearance  of  having 
e«n  formed  by  some  boring  animal,  but  really  serve,  aa  I  believe,  to 
dmit  tlireads  of  corium  into  certain  irregular  poree  which  penetrate 
lie  aliell.  The  sheath  descends  but  a  very  short  distance  from  the 
riflce:  it  is  closely  attached  to  the  walls,  and  might  easily  be  over- 
M>ked.  The  basis  is  deep,  of  an  irregular  outline,  like  that  of  the  ahell, 
od  ia  formed  by  a  very  thin  shelly  layer.   Tbe  largest  specimen  which 

bave  seen,  measuring  from  the  extreme  projecting  points,  was  '4  of 
D  inch  in  diameter. 

The  Scuta  and  Terga  (fig.  5/)  are  calcified  together  without  any 
race  of  a  suture;  together  they  form  a  bow  with  tbe  two  ends  curled 
ather  abruptly  inwards  ;  they  are  both  extremely  narrow,  but  furnished 
rith  an  occludent  ledge,  twice  or  thrice  aa  high  as  the  proper  valves 
bemseWes.  This  occludent  ledge,  which  is  finely  hirsute,  beeini  at 
boDt  one  third  of  the  length  of  the  scutum  from  the  rostral  angTe,  and 
ana  to  near  tbe  basi-carinal  angle  of  tlte  tergum.  The  scutum  itself 
I  carred,  with  a  slip,  along  the  true  occludent  margin  (best  seen  at  the 
oatral  end),  lying  in  a  diRerent  plane  from  the  rest  of  tbe  valre,  much 
Q  the  same  way  as  in  the  scutum  of  P.  millepora.  The  adductor  ridge  de- 
cenda  a  very  little  below  the  boaal  margin  of  the  valve,  and  extends  for 
learly  its  entire  length  ;  this  adductor  ridge  makes  the  proper  valve  even 
larrower  than  it  at  first  Appears.  The  Tergum  is  extremely  narrow,  form- 
agmerelyaborder  to  the  occludent  ledge;  but  it  is  not  short,  being  about 
wo  thirds  of  the  length  of  the  scutum.  There  is  no  trace  of  a  spur  ; 
ndeed,  the  valve  i»  rather  narrower  where  the  spur  should  have  stood, 
ban  it  is  at  the  basi-carinal  end.  The  acuta  and  terga  are  calcified 
together  by  their  apices. 

Aj^nitiea. — Although  this  species,  as  above  stated,  differ*  so  remark- 
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symmetrically,  the  rostrum  and  carina  not  exactly  fitcing  escb 
other.*  The  shell,  though  so  thick  and  massive,  yields  easily 
aloDg  the  lines  of  suture.  The  radii  are  moderately  wide, 
or  narrow,  or  not  at  all  developed,  being  represented  by 
mere  sutures:  in  this  latter  case,  in  C.  caretta,  the  orifice 
of  the  shell  is  enlarged,  in  the  same  manner  as  we  have 
seen  in  some  species  of  Balanus  and  Tetrachta,  by  the 
gradual  wearing  away  of  the  upper  part  of  the  shell.  In 
C.  iestudinaria,  the  radii  have  a  singular  notched  structure 
(fig.  1  a),  and  the  whole  shell  a  star-like  appearance.  The 
orifice  is  not  filled  tip  by  the  elongated  opercular  valves, — • 
a  considerable  extent  of  opercular  membrane  being  visible 
on  the  two  sides.  The  largest  specimen  which  I  have  seen, 
namely,  of  C.  testudinaria,  was  nearly  two  and  a  half  inches 
in  its  longer  diameter. 

Structure  of  the  Parietea. — The  parietesare  of  unequaUed 
thickness,  especially  in  the  first  two  species  of  the  genus. 
From  the  outer  lamina  (see  PI.  14,  fig.  4,  and  the  section 
in  Fl.  16,  fig.  1),  numerous  vertical  plates  extend  iQwards, 
alternately  to  a  less  or  greater  distance,  some  of  them  reaching 
to  the  inner  lamina :  these  answer  to  the  longitudinal  pa- 
rietal septa  in  other  genera,  and  the  elongated  cavities 
between  them  (which  occur  in  C.  testudinaria  and  patvia) 
answer  to  the  parietal  tubes  or  pores.  The  radiating 
plates  or  septa  have  their  sides  finely  channelled,  and  thar 
basal  edges  generally  slightly  sinuous  and  always  finely 
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sdf  does  not  descend  to  the  basal  membrane.  In  C.  tes- 
■■dinaria,  the  inner  lamina  is  of  great  thickness ;  but  in  the 
ctioD,  (fig.  1)  owing  to  its  having  been  taken  high  up,  the 
iner  lamina,  [b),  is  not  distinct  from  the  shelly  matter  depo- 
ted  between  the  septa.  In  C.  caretta,  the  line  of  separation 
itween  the  inner  and  outer  laminie  can  in  no  part  be  dis- 
iguished,  owing  to  the  interspaces  between  the  septa 
iving  been  solidly  filled  up,  close  down  to  the  basis. 

Skeaih. — The  layer  of  shell  surrounding  the  internal 
vity  (fi  c  e,  fig.  4,  PI.  14),  and  extending  down  to  the  basal 
embrane,  I  have  called  the  sheath,  owing  to  its  being 
stinctly  continuous  with  the  innermost  layer  in  the  upper 
rt  of  the  shell,  to  which  the  opercular  membrane  is  at- 
;bed :  this  can  be  best  seen  by  examining  the  alse  in  the 
Mrated  compartments  of  C.  patula.  The  sheath  is  not 
ly  remarkable  from  thus  descending  to  the  basal  meui- 
ane,  but  in  C.  iestudinaria  and pahdaimm.  its  lower  edge 
ing  perforated  by  arched  channels  (under  c,  in  fig.  4), 
uwing  thick  ribbons  of  coriutu  to  reach  the  interspaces 
tween  the  radiating  septa.  Tliere  is  one  central  arcli  or 
aniiel  in  the  middle  of  the  lower  part  of  the  sheath  of  each 
mpartment,  and  one  on  each  line  of  suture,  the  sheuth 
ing  a  little  hollowed  out  on  both  sides  of  the  sutures.  As 
e  rostrum,  as  far  as  its  internal  structure  is  concerned, 
nsists  of  three  compartments,  wc  have  altogether  in  the 
fill  eight  compartments  and  eight  sutures,  and  coiisc- 
lently  altogether  sixteen  arches  throiifjli  the  lower  part  of 
le  sheath,  allowing  sixteen  thick  ribbons  of  corium  to 
aietrate  the  parietcs,  and  thus  likewise  reach  the  radii. 
here  is,  however,  sometimes  a  little  variation  in  the 
amber  of  these  arched  channels.  The  upper  part  of  the 
leath  is  transversely  marked  by  zones  of  growth,  to  the 
wer  one  of  which  the  opercular  membrane  is  attaclied. 
he  line  of  attachment  is  not  low  down  the  sheath. 

Radii  and  Alee. — The  radii,  when  the  coiiipHrtiiients  are 
isarticnlated,  present  a  remarkable  structure,  from  appcar- 
g  to  consist  of  a  distinct  inner  and  outer  portion.  The 
idius  normally  consists  of  an  inner  and  outer  lamina, 
lilted  by  septa  parallel  to  the  basis ;  but  here  the  inner 
ixtion  is  formed  by  a  central  ridge  (n  a,  fig,  5,  I'l.  14),  scutl- 
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ing  off  on  both  sides  little  septa,  often  sob-branched ; 
of  nearly  unifonn  width;  and  there  is  no  distinct  inner  lamina. 
The  outer  portion  {6),  which  often  equals  or  exceeds  in 
thickness  the  inner  portion,  is,  in  fact,  the  normal  outer 
lamina,  developed  to  an  unparalleled  degree.     In   most 
Girripedes  the  edge  of  the  radius  is  received  in  a  alight 
furrow  in  the  opposed  compartment,  the  lid  of  which  furrow 
is  narrow,  and  matches  the  outer  lamina  of  the  radios; 
here  the  lid  of  the  recipient  furrow  is  very  broad,  and 
resembles  the  outer  lamina  of  the  radius  in  all  its  characters. 
In  order  to  allow  of  growth  between  the   thici  opposed 
edges  of  the  outer  lamina  of  the  radius  and  the  lid  of  the 
recipient  furrow,  the  two  surfaces  are  Bnely  dentated  (look 
in  fig.  5,  under  the  pits,  marked  6),  almost  like  the  crown 
of  a  molar  tooth ;  thus  allowing  films  of  coiiom  to  enter_ 
The  structure  here  described  is  common,  in  a  greater  or  lesaa- 
degree,  to  all  three  species,  but  is  best  seen  in  C.  te^tmdi — 
naria.     In  this  species,  moreover,    (fig.   5,  b),  the   outerr"" 
lamina,  instead   of  being  smooth  and  of  either  equal  ocr" 
gradually  increasing  thickness  from  top  to  bottom,  is  gene—  -^ 
rally,  but  not  always,  (fig.  1  a),  deeply  pitted  or  notcheJB 
in  transverse  lines,  the  outer  lamina  being  thus  renderet^V 
alternately  thicker    and   thinner,    and    so    formed    intend 
transverse  ridges  and  valleys.     Hence   the  lines  of  sutur^^ 
become  toothed,  the  points  of  the  teeth  facing  each  other  ^a« 
iiid  not  interlocking.     In  the    transverse  section,  fis.  1 
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(PI.  14,  fig.  1  a)  of  the  shell  of  C.  testudinaria,  with  the 
transverse  section  (PI.  15,  fig.  1)  of  the  same  species:  in 
this  latter  figure,  a  is  the  outer  lamina,  and  b  a  b  the  three 
oompartments  of  the  rostmm.  But  when  the  outer  lamina 
is  worn  away,  as  is  always  the  case  with  the  upper  part  of 
the  walls  in  C.  caretta  (PL  14,  fig.  2),  the  two  fissures 
separating  the  three  compartments  of  the  compounded 
roatnun,  are  plainly  exhibited  on  the  outside  of  the  upper 
part  of  the  shell.  On  the  internal  surface,  the  sutures 
separating  the  three  compartments  are  always  open,  except 
in  the  upper  part  of  the  sheath,  above  the  attachment  of  the 
opeitmlar  membrane,  where  they  are  partiaUy  obliterated 
by  a  thin  continuous  layer  of  shell.  That  these  three  por- 
tions of  the  rostrum  are  in  their  essential  nature  compart- 
ments, is  weU  shown  in  C.  patula  and  testudinaria,  by  the 
sheath  or  inner  lamina  having  loopholes  or  channels  (such 
as  before  described)  in  the  middle  of  each,  and  on  each  line 
of  sntnre.  From  the  number  of  these  channels,  seven 
altogether,  (the  two  between  the  compound  rostrum  and 
lateral  compartments  being  counted,)  the  sheath  of  the  com* 
pound  rostnim  is  reduced  to  mere  flattened  pillars  between 
the  several  channels.  By  slight  violence,  the  rostrum  breaks 
into  the  three  portions ;  and  the  sutures  between  them  are 
found  to  be  marked  on  both  sides  by  sinuous,  slight, 
calcareous  ridges,  those  on  opposite  sides  locking  into  each  ; 
these  represent  the  septa  on  the  edges  of  the  radii  and  alae 
and  their  recipient  furrows,  in  the  ordinary  compartments. 
The  outline  of  the  middle  compartment  of  the  three  (best 
seen  in  section  PI.  15,  fig.  1,  a),  much  resembles  that  of 
the  carina ;  in  fact,  if  we  suppose  the  growth  of  the  two  alae 
of  the  carina  to  have  been  arrested,  no  essential  difference  can 
be  pointed  out :  in  this  rudimentary  compartment,  therefore, 
we  have  a  rostrum,  characterised  as  in  the  sub-family  of  the 
Chthamalinse.  In  the  two  little  rostro-lateral  compartments, 
moreover,  (b  b),  a  slight  swelling  on  the  side  opposite  to 
the  large  existing  radius,  shows  that  if  the  development  of 
these  compartments  had  not  been  prevented,  each,  probably, 
^TOold  have  had,  exactly  as  in  the  Chthamalinae,  a  radius  on 
hoth  sides.  In  the  introduction  to  the  Balanidae,  I  have 
wgoed,  from  the  structure  here  described  and  from  ^oxae 
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other  fncts,  that  in  the  Balaninse  the  rostrum  is  conipoaed 
of  the  three  anterior  compartments,  which  we  see  in  the 
Chthnmalinse,  indissoluhly  united  together;  hence  in  Chelo- 
nobia  the  middle  one  of  the  three  partially-blended  com- 
partmeiita  is  properly  the  rostrum,  and  those  on  the  sides 
the  rostro-Iateral  compartraenta. 

Sasis. — The  basal  membrane  extends  under  the  thick, 
walls  to  the  outside.     I  was  not  able  to  make  out  the 
whole  cementing  apparatus.     The  main  trunk  is  renaarii- 
able  fram  its  small  diameter,  {//in  fig.  2,  PI.  28),  and  from 
the  distance  at  which  the  cement-glandB  stand  apart.     Eaclk. 
gland  gives  rise  to  a  pair  of  cement-ducts,  which  tend  to  run 
in  parallel  groups ;  these  ducts  repeatedly  bifurcate,  occa — 
sionally  inosculate,  and  decrease  in  diameter;  they  debouctM. 
and  allow  the  cement  to  escape  at  numerous  points,  placed^ 
at  irregular  distances,  on  the  edges  of  each  new  slip  of  thi^s 
basal  membrane. 

Opercular  Valves. — These  are  elongated;  they  do  no'^K 
fill  the  orifice  of  the  shell ;  they  are  attached  by  a  stron^lg 
opercular  membrane  a  little  way  down  the  sheath.  Th^^ 
opercular  membrane  is  generally  double,  for  the  Ia8t-fonnec=3 
membrane  is  not  immediately  moulted  as  soon  as  a  new  on^^ 
is  formed,  ns  generally  happens  in  Balanus.  Externally,  th^MS 
valves  are  marked  by  rather  rugged,  broad  zones  of  growth^*-- 
The  Scuta  are  elongated  in  the  line  of  the  orifice  of  th-^BC 
sack;  tlie  occludcnt  margin  (PI.  14.  fig.  1  b)  is  much  ' 
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brane  is  attached,  a  slight  ledge  depends  (fig.  1  d),  which 
narrows  off  towards  the  rostral  end  of  the  valve.  I  sliould 
have  thought  that  this  had  been  a  depending  adductor 
ridge,  as  in  several  species  of  Pyrgoma,  had  there  not  been 
a  nearly  similar  ledge  beneath  the  middle  part  of  the  basal 
margin  of  the  tergUm.  The  Tergum  is  mitre-formed,  with 
the  summit  more  or  less  tnmcated,  and  with  the  carinal 
mai^n  generally  more  sloping  than  the  scutal  margin  :  near 
the  carinal  margin  there  is  a  slight  furrow  (fig.  I  ^),  some- 
times difficult  to  be  distinguished;  with  the  lines  of  growth 
curving  down  to  it  on  each  side,  and  consequently  with  a 
very  slight,  but  variable,  corresponding  projection  on  the 
basal  margin.  This  furrow  and  shght  projection,  there  can 
be  hardly  any  doubt,  represent  the  spur,  though  here  placed 
close  to  the  carinal  instead  of  to  the  scutal  margin,  as  in 
other  genera.  The  tergum  has  a  small  articular  ridge, 
against  which  the  overlapping  horny  articular  ridge  of  the 
scutum  abuts.  There  are  no  crests  for  the  tergal  depressor 
muscles.  Altogether  the  scuta  and  terga  are  very  peculiar. 
A  portion  dissolved  in  acid  exhibits  no  tubuli.  On  the 
opercular  membrane  there  are  no  hairs.  The  rostral  depressor 
muscles  of  the  scuta  are  singularly  feeble,  each  consisting  of 
only  one  or  two,  or  sometimes  three  or  four,  very  thin 
ribbon-like  fasciae ;  the  lateral  depressores  of  the  scutum  are 
twice  as  strong  as  the  rostral  depressores;  and  the  tergal 
depressores  a  little  stronger  than  the  lateral  depressores. 
All  these  muscles  are  plainly  marked  with  transverse  striae. 
Mouth. — The  labruui  is  not  in  the  least  bullate,  which 
character,  as  well  as  some  others  that  follow,  1  specify  on 
account  of  the  apparent  affinity  of  Chelonobia  to  the  Chthn- 
malinse,  as  indicated  by  its  rostrum.  The  crest  of  the  labruni 
is  notched,  and  on  each  side  of  the  notch  there  is  a  long 
row  of  teeth,  which,  however,  are  sometimes  worn  away. 
The  mandibles  have  five  main  teeth ;  all  excepting  the  first 
being  laterally  double.  The  maxillae  are  not  notched.  Tlie 
outer  maxillae  are  bilobed  on  their  inner  sides. 

Cirri. — The  four  posterior  pairs,  in  pro[)ortion  to  the 
size  of  the  animal,  are  much  elongated,  and  arc  remarkable 
from  the  number  of  their  short  segments.  The  rami  of  the 
first  cuTUs  are  a  httle   unequal   in   length.     The  ^etowii 
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cirrus  is  moderately  short,  with  its  segments  rather  broad 
sod  protuberant,  and  thickly  clothed  with  spines.  The 
third  cirrus  is  of  unusual  length,  being  but  little  shorter 
than  the  fourth  pair;  its  segments,  however,  are  broad, 
and  are  thickly  clothed  with  spines,  as  are  the  two  segments 
of  its  pedicel :  hence  there  is  no  real  approach  to  that  im- 
portant character  of  the  Chtfaamalinae,  namely,  the  similarity 
of  the  third  with  the  three  posterior  pairs  of  cirri.  The 
numerous  segments  of  the  fourth,  fifth,  and  sixth  pairs  of 
cirri  each  support  only  two  pairs  of  main  spines ;  between 
each  of  these  pairs  there  is  a  little  tuft  of  fine  intermediate 
spines ;  the  upper  of  the  two  tufts  on  each  segment  ia  the 
longest.  In  a  specimen  of  C.  patula,  in  which  there  were 
fifteen  segments  in  one  ramus  of  the  second  cirrus,  there 
were  fifty  segments  in  either  ramus  of  the  sixth  cirrus.  At 
the  exterior  bases  of  the  pedicels  of  some  of  the  anterior 
cirri,  there  are  large  tufts  of  Snely  plumose,  delicate  haiis. 

Brandiiee. — These  are  of  large  size:  they  consist  of  a_ 
single  fold,  much  plicated  and  sub-plicated. 

Oyarifl.— The  ovarian  tubes  run  into  the  parietes,  and — 
fill  up  the  interspaces  between  the  radiating  septa. 

Mange,  ^c. — The  three  species  seera  to  range  together, 
over  the  tropical  and  warmer  temperate  seas  of  the  wholes* 

world-     C.  patula  and  tesludinaria  are  found  in  the  Medi 

terranean,  and  the  former  at  Charleston,  in  the  United  States  ^^ 
I    have   not   heard   of  specimens  from  any  point  further* 
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appears  more  wonderful  even  than  it  really  is.    The  younger 
shells  have  the  appearance  of  having  grown  from  within  the 
earapace^  and  then  of  having  burst  through  it,  almost  like 
little  volcanos.     I  have  seen  only  one  very  young  shell  d^th 
of  an  inch  in  external  diameter)  attached,  and  here  there  was 
nothing  to  countenance  an  idea  which  at  one  time  occurred 
to  me,  namely,  that  the  larva  perhaps  fixed  itself  in  some 
little  crack  or  cavity  in  the  carapace,  and  there  underwent 
its  metamorphosis.   I  believe  that  the  imbedment  is  efiected 
simply  by  the  sharp,  growing,  basal  edges  of  the  walls  of 
the  shell  indenting  the  surface,  and  finally  rupturing  the 
outer  laminae  of  the  tortoise-shell,  through  that  same  force 
by   which  the  tender  radicle   of  a  plant  penetrates  very 
hard  ground.      As  soon  as  the  surface   was   once    rup- 
tured, the  shell  of  the  Chelonobia,  growing  outwards  and 
downwards,  would  easily,  like  a  wedge,  turn  up  the  laminae 
of  the  tortoise-shell ;  and  their  ragged  ends  would  surround 
the  Chelonobia,  as  is  seen  actually  to  be  the  case.     In  the 
genus  Coronula  and  its  allies,  which  are  attached  to  Ceta- 
ceans, we  shall  presently  see,  that  the  epidermis  imme- 
diately under  the  downward  growing  shell,  and  apparently 
in  consequence  of  the  pressure  thus  exerted,  is  thinner  than 
in  the  surrounding  parts.     In  two  specimens  of  Chelonobia 
caretta,  imbedded  much  more  deeply  than  usual — in  one  of 
which   half  the  basal  edge   of  the   shell  had  fairly  cut 
through  the  carapace,  and  in  the  other  was  on  the  point  of 
effecting  this — the  tortoise-shell  manifestly  thinned  out  to- 
wards the  line  of  yielding;  now  this,  I  suppose,  must  be 
attributed  either  to  absorption,  or  to  the  living  tortoise- 
shell  being  actually  stretched  till  rendered  transparent  and 
ready  to  biurst  or  until  bursted.     On  the  latter  view  of  the 
tortoise-shell  having  been  stretched,  we  must  further  suppose 
that  the  pressure  has   prevented  fresh  layers  of  tortoise- 
shell  being  deposited  under  the  old  and  yielding  laminae. 
In  one  of  the  above  two  specimens,  the  walls  of  the  Chelo- 
iwbia  were  deeply  folded,  nevertheless  the  laminae  of  the 
tortoise-shell  followed  every  curvature,  showing  that,  though 
BOW  80  rigid,  during  the  slow  imbedment  of  the  Cirripede  it 
must  have  been  sufficiently  pliant.    A  shell  attached,  as  these 
twoapecimens  were,  could  never  be  removed,  and,  whether 
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dead  or  alive,  would  remain  for  ever  imbedded  in  the  tortoise- 
shell.  Dr.  R.  Ball,  of  Dublin,  informs  me,  that  he  has  seen 
specimens  in  which  the  shell  of  the  cirripede  not  only  had  pe- 
netrated the  carapace,  but  likewise  the  underlying  bone,  and 
had  even  entered  some  way  into  the  body  of  Uie  turtle :  it  is 
veil  known  that  the  tusk  of  a  boar  or  the  horn  of  a  mmi- 
nant,  when  curving  in  abnormally,  will  sometimes  penetratfr^B 
deeply  into  the  bones  of  the  face  or  head ;  and  this,  I  be-  - 
lieve,  is  effected,  not  by  the  fracture  of  the  bone,  but  by  th^i^ 

absorption  of  the  point  pressed  on :    I  conceive  a  similai 

process  must  have  taken  place  in  the  curious  specimena^B 
examined  by  Dr.  Ball. 


1.     ChELONOBIA    TESTUDINARIA.         PI.     14,    fig.   la 1  rf^T. 

fig.  5;    PI.  15.  fig.  1. 

Lefas  TESTUDIHAKIA.    ZiJM.    Sjst.  NsluTie,  1767. 

Vbrkuca  testuuimaiua.    &IU.     Phil.  Transiut.,  toL  60,  17B8    -=. 

PL  31,  fig.  12. 
Balanus  politu  ALAN  ids.    Borl.    Natutforacher,  Stock.  13,  177S— ^~> 

%.9- 
Lepas  TEaiUDiNARiA.    Poll.    TeaUcea  Utriiuque  Sicilue  (ITBS^^^ZD 

Tab.  E,  fig.  9—11. 
CoBOHDLA  TE8TUDIHABIA.     SantoHi.    Memoire  di  Storia  Nktnnla^^A 
Decadal,  (1830). 
I)«  SlaintUle.    Uict.  dea  Sciencca  Kat.    — > 
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'lepat  tetfudinaria ;  but  as  Spengler  has  well  discrimi- 
^ed  the  following  species  under  the  specific  name  of 
tiretta,*  and  Raiizani  the  third  species  under  patida,  the 
resent  name  may,  without  question,  be  retained  for  the 
jllowing  species.  In  several  respects  this  species  is  inter- 
lediate  between  C.  caretta  and  pattda,  but  it  can  most 
ODTenieiitly  be  described  first. 

€hiural  Jppearanee. — Shell  itrong,  globulo-conical,  depreiaed ;  out- 
ne  bnwdly  otoI  ;  aurface  Binooth,  generally  well  preseived,  but  when 
unstinted,  upper  part  finely  ntriated ;  colour  dead  white ;  orifice 
nl  elongated,  rather  exceeding  in  length  one  third  of  the  longer  basal 
ismeter  of  the  aheU.  The  radii  are  rather  narrow,  and  deeply 
epresaed ;  they  have  their  aummita  square :  their  outer  lamina,  as 
cplained  under  the  genua,  on  both  aides  of  each  auture  ia  in  moat 
>eGimeni  divided  into  teeth,  the  points  of  which  face  and  touch  each 
lier.  These  teeth  or  notches  give  quite  a  peculiar  appearance  to  the 
lell,  and  alone  suffice  to  discrimiuHte  this  species  i  they  are  sometimes 
ant  and  partially  obliterated,  but  it  is  rare  to  find  a  specimen  in 
hich  Bome  few  leeth  do  not  occur  in  some  one  of  the  six  radii.  I 
ive,  however,  seen  two  or  three  specimens  with  all  six  radii  perfectly 
aooth  ;  in  one  of  these  the  general  shape  of  the  shell,  without  the  aid 
'  any  internal  characters,  almost  sufficed  to  show  that  it  belonged  to 
iB  present  species ;  but  in  another  specimen,  which  had  unusually 
UTow  radii,  and  the  whole  surface  of  which  had  undergone  consider- 
>Ie  disintegration,  and  was  consequently  striated,  could  only  be  dis- 
Dguiahed  from  C.  earelta  by  internal  characters.  I  have  seen  several 
»ecimens  having  very  irregularly  shaped  compartments,  but  generally 
le  appearance  of  the  whole  shell  is  highly  symmetrical,  like  a  star; 
id  the  genus  was  appropriately  named  by  old  Klein,  Attroiepaa.  In 
>me  specimens,  in  Mr.  Cuming's  collection,  from  the  Low  Archipe- 
■go,  in  the  Pacific,  taken  off  the  toe-nail  of  a  turtle,  the  shape  waa 
tmost  cylindrical ;  the  shell  almost  resembling  that  of  Coromda  d'ta- 
'^ma.  The  largest  specimen  which  I  have  seen  was  2*3  of  an  inch  in 
aaal  diameter,  but  only  '5.')  in  height. 

Structure  of  Shell  and  Radii. — After  the  full  generic  description, 
be  only  point  to  which  I  need  allude  is,  that  the  radiating,  parietal 
epta,  as  well  as  the  descending  sheath,  are  much  thicker  ^an  in  C. 
•alula,  and  that  their  basal  edges  can  be  plainly  seen  by  the  naked  eye 
o  be  deutated  with  numerous  points.  The  thickness  of  these  plates 
t)d  of  the  sheath  varies  cousiderably.  In  C.  caretta,  I  may  add,  the 
■late*  are  broken  up  into  many  separate  points,  and  in  this  species 
he  descending  aheatb  is  not  generally  perforated,  excepting  at  the 
Utnree,  by  loop-holes  for  the  entmiiee  of  ribbons  of  curium.     The 


iuJebted  lo  Dr.  J.  E.  Gray  fur  bnviug  guided  me  to  this  idcntifl- 
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■heath  and  inner  Iftmina  of  the  parietea  in  C.  teitttdiuiria,  taken  to- 
gether, fully  equal  one  third  of  the  entire  thickness  of  the  valli. 
Flattened  caTities  or  tubes  run  up  between  the  parietal  septa  for  about 
two  thirds  of  the  height  of  the  inside  of  the  shell.  With  respect  to 
the  radii,  1  have  only  to  add,  that  the  thickness  of  the  inner  porlion 
relatixely  to  the  generally  notched  outer  lamina,  varies  considenblj. 

Opercular  Faleei  (fig.  1  6 — 1  d). — These  closely  resemble  each  oUier 
in  all  three  species,  and  have  been  almost  sufficiently  described  under 
the  genns.  The  scutum  has  its  occludent  margin  always  ainnona,  bnt 
to  a  variable  degree.  In  one  specimen  there  was  a  deep  little  pit  at  the 
rostral  end  for  Uie  rostral  depressor  muscle.  The  terga  vary  consider- 
ably in  shape,  according  as  the  basi-carinsl  corner  is  more  or  leas 
truncated.  The  external  furrow,  marking  the  position  of  the  radi- 
Dientary  spur,  varies  much  in  distinctness,  chiefly  depending  npoD  its 
nearness  to  the  carinal  margin  of  the  valve. 

Mouth  and  Cirri. — The  labrum  sometimes  has  its  t«eUi  won  away. 
The  second  pair  of  cirri,  relatively  to  the  others,  is  shorter  and  thider 
than  in  the  two  following  species. 


S.  Chblonobia  caeetta.     PL  14,  fig.  2. 

Lepas  c&keita.    Spengler.    Rkrirter,  Natnrhist  Selbskabet,  Bd.  li 

1790,  Tab.  6,  fig.  4. 
Balavvs  chelytbyfbtss.    Hinekt  (!)  sine  descript..  Annals  of  NsL 

Hist.,  vol.  5,  p.  333. 
CoRONULA  SULCATA.     Chenti.     Illust.  CoQch.,  Tab.  1,  fig,  1. 

Shell  ghbido-convex,  extremely  massive  and  heavy;  uj^ 

part  worn,  sub-striated:  radii  either  not  dccehped  or  verg 
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fiMiiog  each  other  exactly  ;  and  this  holds  good  in  specimens  attached 
separately^  without  any  apparent  cause  for  this  want  of  symmetry. 
The  lai^est  specimen  which  I  have  seen  was  2'  1  in  hasal  diameter ; 
and  this,  which  was  a  steeply  conical  indindual,  was  1*1  in  height; 
and  therefore  nearly  twice  as  high  as  an  ordinary  large  specimen  of 
C  teiivdinaria, 

Sirueture  of  Shell  and  Radii, — ^The  descending  sheath  and  radiating 
septa  are  of  very  variahle  thickness,  and  have  their  basal  edges  finely 
dentated.  The  septa  are  not  continuous,  from  the  circumference  to  the 
■heath,  in  unbroken  plates,  but  are  irregularly  divided  into  separate, 
often  short  portions,  and  even  occasionally  into  mere  points.  The 
aheath  differs  from  that  of  the  other  two  species  in  having  loopholes 
for  the  entrance  of  ribbons  of  corium  only  on  the  eight  lines  of  suture, 
and  not  (with  rare  exceptions)  in  the  middle  of  each  compartment : 
thia  IB  evidently  due  to  fewer  filaments  of  corium  being  here  sufficient 
to  supply  the  less  deep  interspaces  between  the  radiating  septa ;  for  in 
thia  species  there  are  no  flattened  cavities  or  tubes  running  far  up  the 
shell.  The  inner  lamina  of  the  walls  cannot  be  here  distinguished,  for 
a  Bolid,  flat,  calcareous  surface  extends  from  the  circumference,  between 
the  radiating  septa,  to  the  sheath.  The  sheath,  had  it  not  been  from 
the  light  thrown  on  this  part  by  the  other  species,  would  have  certainly 
been  mistaken  for  the  inner  lamina  of  the  walls.  The  absence  of  the 
flattened  cavities  or  tubes  extending  up  the  parietes,  seems  to  be  the 
least  varying  character;  and  serves  to  distinguish  this  species  from 
those  worn  and  massive  specimens  of  C  teatudinaria,  which  have 
narrow  and  not-notched  radii. 

In  specimens  in  which  the  radii  are  not  developed,  no  vestige  of  the 
outer  lamina  can  be  detected,  the  lateral  faces  of  the  adjoining 
compartments  being  closely  pressed  together ;  but  in  specimens  in 
which  the  radii  have  been  developed  and  have  grown,  the  outer  lamina 
of  course  is  present,  and  is  extremely  thick,  with  the  growing  edge 
having  a  branched  and  mammilated  surface,  as  in  C.  teatudinaria,  but 
with  the  external  surface  not  pitted  or  notched  as  in  that  species. 
The  inner  portion  of  the  radius,  whether  or  not  developed,  has  nearly 
the  same  appearance,  consisting  of  rather  thick  transverse  septa, 
branching  from  a  central  ridge,  which  is  sometimes  obscure. 

The  AUe  are  remarkably  little  prominent,  as  least  in  those  specimens 
in  which  the  radii  are  not  developed,  so  that  Spengler  seems  to  have 
thought  that  the  structure  of  the  shell  was  essentially  different  from  that 
of  Balanus,  which  certainly  is  by  no  means  the  case.  The  edges  of  the 
alse  are  very  thick,  nearly  as  thick  as  the  inner  portion  of  the  radius. 

The  Opercular  Valves  hardly  present  any  essential  difference,  com- 
pared with  those  of  the  other  species;  but  the  occludent  margin  of 
the  scutum  is  apt  to  be  more  sinuous,  and  its  rostral  end  blunter  and 
squarer.  The  carinal  end  of  the  tergum  is  also  squarer  than  in  any 
common  variety  of  C  teatudinaria  ;  the  external  furrow  or  spur,  near 
the  carinal  margin,  is  very  indistinct,  and  even  sometimes  is  quite 
absent. 

Neither  the  mouth  nor  cirri  present  any  deviations  from  the  generic 
character. 


BALANIDA. 


3.  Chblonobia  patula.    pi.  14, : 


.  3  a,  S  5,  4. 


CoKOHULA  FATcu.    Santam.    Memoire  di  Storia  Natnnk  (1810), 

Tab.  3,  fig,  as— 2H. 
AsTKOLEFAa  UVIS.    /.  E.  Gray  (!)     Annoli  of  Philowphj  (m* 

series),  vol.  10, 1825. 
Vbbsdca  caucbi  Akexicaki.    IV/m.    Pbil.  Truu.,  toI.  60,  ITU, 
PL  3i,  fig.  13. 

;5'jf^//  steeply  conical,  very  smooth  and  liyht;  or^ce  lar^, 
generally  exceeding  half  the  basal  diameter  of  the  aim: 
radii  broad,  smooth,  only  sliyhtly  defeased. 

Hob. — Mcditcmmean ;  Gambia, Weat  Africa;  Chaclestown ;  Swaack;  Him- 
duras ;  Brazil ;  Australia.  Attoclied  to  Crustacea,  smooth  univalve  sbeii^  >i>l 
appsreutl;  to  abipa'  bottoma. 

General  JppearaHce. — Shell  wbite,  ver^  smooth,  of  tittle  spcofe 
gravity,  steeply  conical,  but  imt  liigb;  orifice  broadly  oval,  polygoul, 
very  large,  namely,  generally  exceeding  half  the  banal  diameter  oftlie 

aheil.     Tlie  BUmmits  of  tlie  compHrtmeiita  nre  iisiiBliy  perfectly  p"^ 
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the  level  of  the  parietesy  the  outer  lamina  of  the  radius  has  a  considerable 
thickness,  and  is  sometimes  separated  from  the  inner  portion  of  the 
radius  by  an  interval,  in  the  same  manner  as  in  C.  testudiharia ; 
and  the  growing  edges  of  the  outer  lamina  es.hibit  traces  of  the  same 
mamillated  structure  as  figured  in  that  species. 

The  Opercular  Valves  are  apt  to  be  rather  narrower  and  more  elon- 
gated than  in  the  foregoing  species,  with  the  occliident  margin  of  the 
scutum  generally,  but  not  always,  only  slightly  sinuous :  externally  the 
seutnm  is  sometimes  feebly  striated  longitudinally.  In  the  tergum 
(PI.  14,  fig.  3  5)  the  longitudinal  furrow  is  generally  plainer,  from 
being  more  distant  from  the  carinal  margin,  and  the  rudimentary  spur 
itself  is  more  prominent. 

The  mandibles  usually  have  five  narrow  teeth ;  but  I  have  seen  one 
■pedmen  having  only  four  teeth,  and  with  the  inferior  angle  truncated. 
The  cirri  present  no  particular  character. 


SECOND   SECTION    OF  THE  8UB-FAMILT   OF   BALANINiE. 

[Scutum  and  iergum  {when  both  are  present)  not  overlap^ 
ping  each  others  or  articulated  together ;  basis  membranous ; 
parietes  often  deeply  folded,  with  the  outer  lamina,  towards 
the  basis,  generally  imperfect ;  each  branchia  composed  of 
two  plicated  folds ;  shell  attached  to  living  vertebrata.^ 

8.  Genus — Coronula.     PI.  15,  16. 

GoBONULA.    Lamarck,    Annales  du  Museum,  torn.  1  (1802). 
DiADEMiu    Sehumacher.    Essai  d*un  Nouveau  Sjst.,  &c.,  1817. 
Cetofirus  (s£D  NGN  Cobonula).    Ramani,    Memoirc  di  Storia 

Naturale  (1820). 
PoLTLEFAS.     /.  E.   Gray^  (Klein).     Annals  of  Philosophy,   (new 

series),  vol.  10, 1825. 

Compartments  six,    of  equal  sizes:  walls  thin,   deeply 
folded,  with  the  folds  forming  cavities^  open  only  on  the 
under  9ide  of  the  shell :  opercular  valves  much  smaller  than 
the  orifice  of  the  shell. 

DtMiriMum^  mundane,  imbedded  in  Cetacea. 


OVO  BALANIDjE. 

This  genus  and  the  three  following,  namely,  Platylepas, 
Tubiciiidla,  and  Xenobalanua,  have  very  considerable  claims 
to  be  separated  as  a  sub-family,  as  has  been  proposed  by 
Drs.  Leach  and  Gray.     Although  in  structure  and  habito 
they  are  certainly  closely  related  together;  yet  only  few 
characters  can  be  predicated  of  all  four  in  common, — some 
characters  failing  in  one  genus  and  some  in  another.     All 
four,  however,  differ  from  the  foregoing  genera  in  the  oper- 
cular valves  not  being  articulated  together,  being  simply 
united  by  tough  homy  membrane ;  but  Chelonobia  makes 
some  approach  in  this  respect.    All  four  have  the  branchiae 
composed  of  a  double  fold ;  but  this  can  hardly  be  con- 
sidered a  character  of  much  weight,  as  may  he  inferred  from     — 
the  remarks  made  on  this  subject  at  p.  153  of  the  Intro-    — 
duction,  where  the  difiFerences  of  these  four  genera  from  tbe-^^ 
other  genera  of  the  family  are  discussed  at  some  length.  —  - 
Altogether  I  have  been  led  to  conclude,  though  with  much  .^cn 
hesitation,  that  these  genera  had  better  not  be  separated  as^^^ 
the  sub-family  of  Coronulinas. 

Our  present  genus,  Coronula,  is  closely  related  to  Piaty 

lepas,  and  likewise  to  Xenobalanus,  though  this  latter'^Er 
genus  is  so  very  different  in  external  aspect  that  it  migbt-^V  ^ 
easily  be  mistaken  for  a  pedunculated  Cirripede.     liamarck:^^^ 

and  some  other  authors  have  placed  the  species  of  Chelo *■ 

nobia  under  Coronula,  but  this  has  arisen,  as  explained^ft^ 
under  thiit  scnus.  from  a  misapurcliciisiun  of  their  structure  ;. 
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'  growth.  Hence  the  walls  oSer  a  strong  contrast  in  ap- 
larance  with  the  six,  smooth  radii,  of  eqnal  breadth.  The 
mmetrically  hexagonal,  or  rounded-hexagonal  orifice  of 
e  shell  is  closed  by  a  thick,  nearly  horizontal  membrane, 
ipporting,  towards  the  rostral  end,  the  small  opercular 
ives,  with  a  slit,  having  protuberant  lips,  in  the  middle, 
r  the  protrusion  of  the  cirri.  Tlie  opercular  membrane  is 
tached  all  round,  but  a  short  distance  beneath  the  summit 
the  shell.  In  regard  to  size,  I  have  seen  a  specimen 
C  diadema  two  inches  in  height  and  two  and  a  half  in 
ameter. 

Sbuctwre  of  the  SlielL — ^The  structure  at  first  appears 
Dgularly  comphcated,  and  quite  unlike  that  of  any  other 
impede ;  but  the  whole  results  simply  from  the  folding 
'  the  very  thin  walls,  which  in  all  essential  respects  are 
instructed  Uke  those  in  Balanus.  In  a  young  specimen 
'  C,  bidcBtiaris,  having  the  orifice  of  the  shell  ^ths  of  an 
ch  in  diameter,  I  found  the  upper  part  of  each  compart- 
ent  only  slightly  sinuous,  not  more  so  than  is  common  in 
any  varieties  of  Balanus,  but  more  symmetrical,  for 
tch  compartment  had  three  sHght  furrows,  making,  for 
le  whole  shell,  eighteen  furrows.  The  ensuing  changes 
jiing  the  growth  of  the  shell  will  be  best  understood  by 
oking  at  the  diagrams  a,  6,  c,  in  fig.  10,  Fl.  1 5,  which  are 
ipposed  to  represent  the  basal  margins  of  the  walls  of  a 
ngle  compartment :  (a)  shows  the  simply  sinuous  wall  of 
le  young  shell.  As  the  shell  grows,  the  furrows  rapidly 
row  deeper  and  deeper  (&],  and  wider  and  wider;  at  the 
ime  time,  the  folds  or  ridges  between  the  furrows  gradually 
icome  drawn  out  at  their  ends  into  transverse  loops  (c), 
ic  extremities  of  which  ultimately  become  closely  pressed 
^tber — the  furrows  being  thus  converted  into  cavities, 
itcnding  from  the  top  to  the  base  of  the  compartments. 
"his  structure  in  the  mature  shell  will  be  best  understood 
ly  looking  at  the  transverse  or  horizontal  section  (PI.  16, 
ig.  7)  of  the  rostral  end  of  the  shell  of  C.  diadema,  in  which 
;pecie8  the  folding  of  the  walls  is  simpler  than  in  C.  bala- 
taria  or  C.  regina; .-  the  walls  (e)  are  represented  by  a 
Jouble  line  connected  by  little  cross  lines, —  (//)  being  one 
>f  the  transverse  loops  at  the  outer  end  of  one  of  the  folds. 


\ 


and  {f)  one  of  the  cavities  between  the  folded  walls,  open 
at  the  bottom  of  the  shell,  and  occupied  by  the  epidermis 
of  the  Whale,  The  walls  of  the  compartments,  as  here  repre- 
sented, (a  being  the  rostrum,  c  c  the  lateral  compartmeDts, 
D  D  the  alte  of  the  carino-lateral  compartments,)  are  sepa- 
rated from  each  other  by  the  broad  radii ;  but  if  the  section 

had  been  taken  low  down  near  the  basis,  the  end  of  the  folded 

wall  of  one  compartment  would  have  been  separated  from . 

that  of  the  adjoining  compartment  only  by  the  close  suture :   ^ 

this  will  be  understood  by  a  glance  at  the  entire  sfaell,  given «« 

in  fig.  3,  PI.  15.  The  rostrum  of  the  same  species,  viewed_^S 
from  the  inside,  is  shown  at  tig.  1,  PL  16 ;  here  it  may  be^^ 
observed,  that  the  basal  margin  (e  ^  e")  of  the  folded  wall  ia^^ 

extremely  oblique,  the  outer  portion  Wing  extended  down 

wards  nmch  more  than  the  inner  portion  :  this  obliquity  is^^ 
more  clearly  shown  in  the  lateral  view  (fig.  2)  of  a  lateral-^ 

compartment,  for  this  figure  will  equally  well  serve  for  a 

lateral  view  of  the  rostrum  (fig.  1),  if  tne  ala  (a')  be  supposed.^ 
to  be  removed.     The  section  of  the  rostrum  in  fig.  7,  (a)^-^ 
will  now  be  intelligible  in  relation  to  the  view  of  the  rostrum 
given  in  fig.  1 ,  if  it  be  borne  in  mind  that  the   section 
has   been   taken    high   up,   near  the  letters  a,  b,  c"  in 
fig.  1. 

As  above  stated,  the  folds  or  ridges  in  the  young~ 
shell  become  more  and  more  transversely,  drawn  out  at- 
their  ends  into  the  transverse  loops,   till  the  latter    join 
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vnflvene  loops  of  the  folded  walls  are  plainly  shown.  It 
the  more  or  less  rounded  surfaces  of  the  transverse  loops 
hich  give  to  the  external  surface  of  the  parictea  its  longi- 
idinally  ribbed  structure :  the  ribs  are  plainest  in  C. 
'adema,  fig.  3,  PI.  15.  The  shell,  in  fact,  as  seen  externally, 
insists  of  but  an  extremely  small  portion  of  the  external 
irface  of  the  whole  length  of  wall,  being  exclusively  formed 
'  the  transversely  looped  ends  of  the  radiating  folds, 
•gether  with  the  radii.  Owing  to  the  ends  of  the  traus- 
irse  loops  being  so  closely  pressed  together,  the  fun-ows 
■e  practically  converted  (as  already  remarked)  into  cavities, 
yen  only  on  the  underside  of  the  shell,  and  extending  from 
le  oblique  bases  of  the  compartments  up  to  their  apices  ; 
id  these  are  invariably  filled  by  the  black  epidermis  of  the 
^hale.  Owing  to  this  circumstance,  the  skin  of  the  Whale 
)s  been  mistaken  by  some  authore  for  [»arts  of  the  Cirri- 
ide!  In  C.  diadema,  in  which  the  summit  of  the  shell 
often  a  little  disintegrated,  the  wlialc's  skin  is  often  tlieiv. 
cposed,  forming  three  black  s|)ots  ct  the  top  of  each  com- 
EVtment.  It  should  always  be  remembered  that  these 
attened  and  deep  cavities  are  furrows,  which  liomologically 
ught  to  be  open  in  longitudinal  lines  along  the  external 
urface  of  the  shell,  from  the  to|>  to  the  bottom. 

As  the  shell  inci'CHscs  in  diameter,  each  of  the  original 
ighteen  transverse  loops,  forming  the  exterior  surface  of 
he  shell,  increases  in  breadth ;  and  tliey  would  have  liad  to 
Qcrease  extremely,  had  not  some  of  the  tnmsvci'se  loops 
•ecome,  during  growth,  divided  into  two  or  three  new  trans- 
erse  loops,  in  a  manner  strictly  analogous  with  the  first 
ormation  of  the  eighteen  folds  in  the  young  shell.  lu 
*l.  15,  fig.  7,  8,  9,  we  see  how  one  of  tlie  circumferential 
HlDsverse  Ioojb,  by  the  formation  of  a  medial  furrow,  or 
ather  bay,  becomes  developed  into  two  transverse  loops ; 
nd  it  is  rather  important  to  observe  that  three  new  loops 
light  equally  well  have  been  contemporaneously  formed.  I5y 
be  repeated  formation  of  new  circumferential  loops  and  the 
onsequent  formation  of  new  folds,  the  wall  of  the  shell,  when 
'ld,e8pecially  in  C.  Oa/aaiarin.hccoinQA  folded  in  a  wonderfully 
oinplicated  manner,  as  nniy  be  seen  in  PI.  15,  fig.  5,  which 
s  an  exact  tracing  of  the  extreme  basal  edge  of  the  wall  of 

20 
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a  shell  of  C.  dalanaris ;  to  perceive  the  full  amount  of  com' 
plication,  it  ia  advisable  to  trace  the  wall  of  any  one  of  the 
compartments,  from  one  suture  («)  to  another.     In  thi^ 
figure  the  sutures  are  purposely  drawn  a  httle  open.     Itt^ 
may  be  seen  that  the  new  transverse  loops,  and  conse- 
quently the  new  folds  of  the  walls,  have  been,  in  this  species  ^^ 
mostly  formed  in  symmetrical  order,  on  both  sides  of  th^^ 
six  sutures ;  this  results  from  the  transverse  loops  on  th^^ 
sutures   almost    always  giving  rise  contemporaneously  t^^ 
three  new  transverse  loops.     In  C.  diadenia  the  transvero  ^ 
loops  on  the  sutures  usually  divide  into  only  two  new  loopinM^ 
one  on  the  rostral  side  and  one   still   remaining   at    th^^   ' 
suture ;  hence  the  folding  of  the  walls  in  this  species  m-X 
much  less   symmetrical.     The   number,  however,    of  ttk.'* 
transverse  loops  and  the  exact  pattern  of  the  folding  mjB 
variable  in  all  four  species  of  the  genus.     I  may  furtb^i 
add,  to  show  the  complication  of  the  folds,  that  in  a  shell  of 
C  hahinarisi,  having  a  basal  diameter  of  two  inches,  amd 
which  had  the  walls  as  little  folded  ns  ever  they  are,  y^t 
I  found,  by  careful  measurement,  that    the  entire    ba&stl 
edge  of  the  wall,  if  stretched  straight,  would  have  extend^<l 
for  a  length  of  lifty-two  inches  !     Therefore,  if  the  wall  h^d 
not  been  folded,  but  had  been  simply  cu-cular,  as  in  ordina»ry 
cirripedes,  the  basal  diameter  of  the  specimen  would  ha'^'c 
been  between  sixteen  and  seventeen  inches ! 
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C.  bal4Bnari9^  however,  the  inner  hood-like  ends  of  the 
folded  walls  are  not  produced  so  much  downwards  as  is 
usual. 

In  the  same  manner,  as  the  outside  of  the  shell  consists 
of  the  transversely  expanded  ends  of  the  folded  walls, 
pressed  closely  together,  so  the  cavity  in  which  the  animal's 
body  is  lodged,  is  formed  by  the  inner  and  less  closely  joined 
ends  of  the  folds,  lined  by  the  thick  sheath  {a,  fig.  1  and  7, 
PI.  16),  which  latter  extends  down  very  near  to  the  basal 
membrane.  The  cavity  for  the  body,  is  small  compared  to 
the  whole  shell;  in  C.  diadenia  it  is  deeply  cup-formed, 
with  a  small,  flat,  membranous  bottom  or  basis ;  in  C.  halte- 
Maris  it  is  wider  and  shallower,  with  a  broader  bottom,  and 
with  the  upper  edges  of  the  walls  more  inflected.  In  both 
species,  the  thick  membrane  connecting  the  opercular  valves 
to  the  shell,  is  attached  all  round  near  the  summit  of  the 
sheath.  The  uppermost  portion  of  the  sheath  is  not  marked 
by  concentric  lines,  as  in  most  of  the  Balanidae,  owing  to 
the  opercular  membrane  not  being,  as  we  shall  presently 
see,  regularly  moulted.  A  portion  of  a  single  wall,  when 
closely  examined,  is  found  to  be  formed  of  an  outer  and 
inner  lamina,  united  by  longitudinal  septa,  and  is  thus  per- 
meated by  minute,  square,  longitudinal  pores, — exactly  as 
in  the  normal  structure  of  fialanus.  The  walls  are  extremely 
thin,  and  are  striated  longitudinally,  owing  to  the  slight  pro- 
jection, on  both  the  inner  and  outer  surfaces,  of  the  longi- 
tudinal septa;  they  are  thicker  in  the  part  forming  the 
external  transverse  loops,  being  here,  in  C.  balanaris,  as  much 
as  Tenths  of  an  inch  in  thickness ;  but  when  forming  one 
side  of  the  spoke-like  folds,  the  thickness  is  only  plkiths  of  an 
inch.  The  inner  lamina  is  thicker,  contrary  to  what  is 
osoal,  than  the  outer  lamina;  the  sharp  tips  of  the  longitu- 
dinal septa  project  a  little  beyond  either  lamina,  giving  to 
the  basal  edge  of  the  wall  a  serrated  outline.  It  is  singular 
that  the  thin  outer  lamina  is  first  formed  as  a  rim  or  ledge 
on  each  side  of  the  longitudinal  septa ;  these  ledges  being 
not  closely  united  for  some  little  space  up  the  wall,  as  is 
represented  in  the  enlarged  drawing  of  a  bit  of  the  basal 
wall  of  C.  diadema,  PI.  16,  fig.  6.  The  open  clefts  thus 
left  are,  of  course,  covered  by  the  so-called  epidermis,  for 
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otherwise  the  included  threads  of  coriuni  would  have  been       \ 
exposed.    Each  freeh  period  of  growth,  in  the  case  of  C.       \ 
diadema  (fig.  6)  and  reginm,  and  to  a  certain  extent  ia 
C.  baleenaris,  is  marked  by  little  knobs  on  the  longitudinal, 
slightly  prominent,  septa,  and  this  prefigures  an  analogous' 
strongly  marked  structure  in  Tubicinetla.     A  fine  thread  of 
coriuiii  runs  up  each  pore  to  the  summit  of  the  compartmeDt  ^ 
for  these  pores  are  not,  as  in  Balanus,  cut  off  by  transversa 
calcareous  septa,  or  have  their  upper  ends  solidly  filled  U|^ 
with  shelly  matter.    As,  however,  the  summit  of  the  shell  ii^K- 
Coronula  is  sometimes  disintegrated,  the  threads  of  corium^ 
withinthe  pores  would  have  been  exposed, hadnot  each  threai^ft 

formed  for  itself,  as  T  suppose,  a  transverse  membrano\is  sep 

turn  near  the  summit  of  the  sliell ;  at  least  this  i»  the  cas^^ 
with  the  larger  pores  of  the  radii.  The  walls,  where  closd^v? 
pressed  together  in  the  spoke-like  folds,  are  disunited  at  thf=! 

extreme  base,  but  above  tliis  they  are  firmly  calcified  together . 

A  ribbon  of  coriuui  runs  along  the  basal  edge  of  each  apok^s-, 
and  sends  threads  of  corium  up  the  parietal  pores  on  each  side=, 
and  its  upper  edge  serves  to  deposit  calcareous  matter  (hnnif 
logons  with  the  layers  of  the  sheath)  and  thus  to  unite  the  tw-^«) 
walls  firmly  together.  In  C.  diadema,  the  walls  of  the  termiu^SBl 
transverse  loops  are  simply  calcified  together  like  the  apok^^ 
like  portions ;  but  in  C.  lialtsnaria  the  opposite  sides  of  tl^M~e 
loops  are  united  by  septa  (see  the  transverse  section  Lti 


OBNITt  COUOKOLA.  406 

JZodK.— ^The  radii  are  very  wide  in  C.  diadema.-  In  all 
le  ipeciea  their  summits  are  square  or  parallel  to  the  basis, 
bar  internal  structure  is  remarkable :  as  the  walla  in  this 
noB  ire  extremely  thin,  so  are  iht  proper  radii,  for  in  fact 
or  oonsist  in  this  and  all  cases,  as  we  know,  of  one  mai^n 
UK  wall  modified  by  its  lateral  growth  against  the  oppcMied 
npartment  But  as  the  radii  in  Coronula  are  not  plicated, 
■jb  the  mils,  the  shell  would  have  been  excessively  weak 
mg  the  six  lines  of  suture,  had  not  the  radii  been 
mgthened  by  numerous  sinuous  plates,  springing  from 
9  kmer  lamina  of  the  proper  radius,  and  running  down- 
ivda,  attached  to  the  folded  wall  of  the  compartment  to 
ridi  the  radios  belongs,  and  with  their  &ee  edges  pressed 
■inflt  the  folded  wall  of  the  opposed  compartment.  These 
it«B  give  out  short  transverse  denticuli,  making  altogether 
Msntifdl  structure,  aa  is  best  seen  in  PL  16,  fig.  3,  but 
o  in  fig.  2  and  4,  and  d  in  fig.  1.  In  the  section,  ^.  1, 
i  proper  radius  {d)  is  seen  to  be  continuous  with  the  wall 
,  and  to  be  very  thin,  in  fact  forming  but  a  small  portion 
the  compound  radius :  it  is  formed  of  an  outer  and  inner 
proximate  lamina,  separated  by  septa,  which  are  nearly 
riiontal,  and  which  consequently  cannot  be  shown  in 
)  teansverse  section  fig.  7.  The  outer  lamina  of  the 
IhiB  is  imperfect,  or  does  not  reach  quite  to  the  suture, 
mng  the  septa  a  little  exposed  (imperfectly  shown  in 
.  10,  fig.  3),  exactly  as  is  the  case  with  the  outer  lamina  of 
e  perietes,  at  the  basal  margin  of  the  shell.  In  all  common 
lluiidm,  a  ribbon  ofcorium  runs  up  each  of  the  six  sutures, 
id  sends  in  fine  threads  between  the  septa  of  the  radii, 
it  here  &  thread  of  cerium  runs  up  a  minute,  cylindrical 
ve,  situated  on  the  line  of  junction  between  the  radius  and 
0  wall  whence  it  arises  ;  and  from  this  longitudinal  thread 
le  finer  threads  spring  which  pass  between  the  horizontal 
^  of  the  proper  radius :  this  cylindrical  pore  is  rather 
tge  in  C  baleenaris,  but  excessively  small  in  C.  diadema 
W  a  black  dot  [d')  in  section  7),  and  is  solidly  filled  up  in 
K  upper  part  of  the  shell.  The  plates  (fig.  3)  which 
Do  down  from  the  inner  lamina  of  the  proper  radius,  and 
no  the  greater  part  of  its  thickness,  are  occupied  by 
tDges  of  corium,  extending  up  from  a  ribbon  of  corium, 


ranning  along  each  suture,  like  those  which  ran  along  the 
bases  of  the  spoke-like  folded  walls.  This  difference  iu  the 
origin  of  the  ribbons  of  corium,  occupying  the  interspaces 
between  the  plates  and  the  pores  in  the  proper  radii,  shows 
the  essential  difference  between  the  latter  and  the  thick  inner 
portions  of  the  compound  radii.  In  C.  balanaris  (fig.  3),  the 
compound  radius  extends  from  the  outside  of  the  shell  to  the 
sheath  and  to  near  the  basal  edges  of  the  folded  walls :  in  C. 
diadema  (fig.  2),  it  does  not  extend  so  far  inwards  and  down- 
wards ;  and  in  C.  reginee  (fig.  4),  even  still  less  so.  It  ensue* 
from  this  circumstance  that  when,  in  these  two  latter  specKS, 
a  transverse  section  is  made  across  the  middle  of  the  shell,* 
lai^e  chamber  (t),  fig.  7),  occupied  by  the  ovaria,  is  found  on 
each  line  of  suture  (sa),  separtiting  the  radii  (</)  and  alse  (a). 
The  Alie'xn  C.  diadema  (section,  PI.  16,  fig.  7,  a')  and  C. 
repina,  are  of  remarkable  thickness,  nearly  equal  to  that  of 
the  radii,  and  in  C.  baleenaris,  of  considerable  thickness; 
this  is  evidently  to  give  strength  to  the  shell,  which  is 
weakest  along  the  lines  of  suture,  notwithstanding  that  the 
radii  have  been  specially  thickened.  The  edge  of  each  als 
presents  a  miniature  resemblance  of  the  edge  of  the  radios, 
namely,  a  central  ridge  sending  off  on  both  sides  sinuous 
plates,  themselves  denticulated.  In  C.  bal^naria,  tbe  ala 
rests  ahriost  entirely  on  tlie  inner  siii-riicc  of  the  compound 
radius ;  but  in  tlie  otlier  two  species,  in  wiiieh,  as  already 
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formed  of  con(%ntric  slips :  each  slip  has  eighteen  angles, 
correaponding  with  the  open  ends  (see  Fl.  16,  hg.  5)  of 
the  eighteen  folds  of  wall.  A  ray  of  membrane  runs  miiler 
each  of  these  folds,  being  prolonged  from  the  basal  inem- 
braoe ;  but  these  rays  can  hardly  properly  be  called  parts 
of  the  basal  membrane,  for  ttiey  split  at  each  period  of 
growth  along  the  middle,  and  the  two  halves  are  drawn  from 
under  the  basal  edges  of  the  walls,  and  thus  come  to  invest 
their  outer  surfaces.  The  basal  membrane,  and  the  whole 
cementing  apparatus,  which  is  much  simpler  than  in  Balanus, 
has  been  fully  described  (p.  185)  in  the  Introduction. 

Opercular  Valves. — In  the  sessile  cirripedes  hitherto  ex- 
amined, the  four  opercular  valves  are  inclined  towards  each 
other,  and  nearly  fill  up  the  orifice  of  the  shell,  being  united 
to  the  vails  by  a  more  or  less  narrow  circular  border  of  mem- 
brane ;  this  membrane  being  attached  rather  low  down  to  the 
sheath.  In  Coronula  the  opercular  membrane  is  stretched  like 
the  skin  of  a  drum,  almost  horizontally  across  the  top  of  the 
flhell ;  it  is,  however,  generally  attached  to  the  slieath  rather 
lower  down  at  the  carinal  than  at  the  rostral  end  :  hence  the 
Animal's  body,  as  remarked  by  Burmeister,  is  attached  at- 
XDOSt  horizontally;  but  this  we  shall  see,  under  Xenobalanus 
and  Tubicinella,  cannot  be  considered  a  character  of  much 
importance.     The  valves  arc  quite  small  compared  with  the 
<Dpercular  membrane,  and  certainly  are  of  little  functional 
£  mportance.  The  scuta  in  G.  balanaris  and  diadema  (PL  15, 
^3g.  3  i)  are  sub-triangular ;  but  the  under  or  growing  sur- 
face is  elongated  and  arched.     These  valves  stand  almost 
^t  the  rostral  end  of  the  orifice,  instead  of  on  each  side  of  it. 
In  C.  daleenaris  the  terga  are  small,  with  the  under  surface 
oval:  in  C.e/iarf(?w/atliey  are  either  quite  aborted,  or  are  repre- 
sented by  a  barely  visible  plate  of  shell,  parallel  and  close  to 
%lie  tergal  mai^in  of  the  scutum.   The  aperture  leading  into 
"tlie  sack  is  formed  by  a  nearly  medial  slit  of  conaideral)lc 
length,  furnished  with  irregularly  protuberant,  inwardly  in- 
clined hps.     These  lips  arc  formed  by  the  development  of 
an  inner  fold  or  crest  of  membrane,  which  can  be  just 
detected  in  most  Cirripedes-.  tlic  lips  include  a  double  fold 
of  corium,  and  are  covered  by  a  delicate  tunic,  continuous 
with  that    lining  the  sack,  and  lioraologically    continuous 


with  the  opercular  membrane.  The  opercular  membrane  v 
very  thick,  tough,  and  yellowish;  it  is,  in  parts,  finely  plicated 
in  lines  radiating  from  the  apices  of  the  valves:  these  plicK 
consist  of  membrane  in  an  altered  condition,  being  harder, 
more  horny,  and  of  a  browner  yellow  ;  the  plicEe  are  lai^  Bt 
the  rostral  end  of  the  scuta,  and  projecting  beyond  these 
valves,  they  afford  attachment  to  the  rostral  depressor  moB- 
cles.  Rims  of  similarly  modified  membrane  (PI.  1 5,  fig.  2  i) 
connect  the  scuta  and  terga  together.  The  rims  and  plies  are 
occasionally  moulted  together  with  the  opercular  membrane. 
In  almost  all  hitherto  described  Batanidse,  a  new  opo* 
eular  membrane  is  formed  at  each  period  of  exuviatioD, 
and  as  soon  as  formed,  the  old  one  is  generally  moulted, 
together  with  the  other  membranes  of  the  body :  the 
case  is  very  different  in  Coronula,  in  which  it  is  evident, 
from  the  lines  of  growth  on  the  valves  and  sheath,  that 
a  new  membrane  is  formed  only  at  rather  long  intervaK 
and  that  it  is  formed  in  some  degree  extensible,  so  aa 
to  allow  of  some  growth  in  the  shell.  Two  or  even  three  of 
these  membranes  are  retained  at  the  same  time,  one  over 
the  other ;  and  thus,  by  their  joint  thickness,  they  affiird 
protection  to  the  included  animal's  body,  and  compensate 
for  the  smallnesa  of  the  opercular  valves.  In  a  lai'ge  specimen 
of  C.  halcenaris,  two  inches  in  diameter,  there  had  been 
formed,  since  its  existence  as  a  very  young  sliell,  not  more 
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much  spread  out  and  thin.     In  C.  dalanaris,  each  rostral 

muscle  consists,  in  different  specimens,  of  from  three  to  five 

principal  fasciae ;  these^  at  their  upper  ends,  are  attached  to 

the  cartilaginous  plicse  at  the  rostral  extremities  of  the  scuta ; 

at  their  lower  ends^  they  do  not  reach  (as  in  all  the  previous 

;enera)  to  the  basal  membrane,  but  after  converging,  they 

iverge  again  into  a  little  fan  of  fibres,  which  are  firmly 

attached  to  the  corium  low  down  on  the  sides  of  the  sack. 

The  lateral  depressores  of  the  scuta  consist  each  of  about 

tiiree  fascise,  and  they  terminate  downwards  like  the  rostral 

muscles.     The  tergal  depressores  are  spread  out  into  a  thin 

sheet ;  upwards  they  reach  to  the  basal  edges  of  the  lips  of 

the  sack-aperture,  and  downwards  they  curve  a  little  towards 

"the  rostral  and  opposite  end  of  the  shell,  and  extend  nearly 

tx>  the  basal  membrane.     These  tergal  muscles  include  two 

fiasciae,  larger  than  the  others,  which  extend  rather  further, 

lx)th    upwards    and   downwards,   than   the   other   fascise. 

IBut  the  most  novel  character  in  these  several  muscles  is  that 

their  lower  portions  they  do  not  exhibit  transverse  striae, 

hus   showing  a  tendency  to  become   involuntary   as   in 

duDCulated  cirripedes.      This   circumstance,   and   their 

eebleness,  is  easily  accounted  for  by  the  thick  unyielding 

^soature  of  the  opercular  membrane,  and  the  feebly  deve- 

oped  character  of  the  opercular  valves.     In  C.  diadema,  the 

ergal  muscles  are  much  spread  out,  having,  as  in  C,  6ala- 

oris,  a  larger  fascia  on  each  side ;  but  the  lateral  depressores 

f  the  scuta  form  a  well  defined  nearly  cylindrical  bundle ; 

he  rostral  pair  are  extremely  weak  and  spread  out:    I 

^30uld  perceive   only  feeble   transverse  striae  on   some  of 

^hese  muscles,  and  on  others  there  was  not  the  least  trace  of 

striae.     1  may  add  that  the  adductor  scutorum  muscle  is 

"^ell  developed,  as  are  the  eight  pairs  of  muscles  which 

^nite  the  animal's  body  to  the  under  surfaces  of  the  scuta. 

The  action  of  the  adductor  scutorum  serves   to  close  the 

eack-aperture,  but  towards  the  carinal  end  necessarily  with 

\ery  small   force;    protection  in  this  part  can    only   be 

afforded  by  the   protuberant,  valvular  lips,   and   by  the 

dorsal  surfaces  of  the  inwardly  curled  cirri,  with  their  tufts 

of  bristles. 

Mouth. — The  mouth  (PI.  26,  figs.  3,  4)  is  much  elongated 


410 


BALANIDje. 


transversely,  and  does  not  differ  essentially  from  that  of  most 
other  Balanidfe.  The  labrum  is  notched  and  not  in  the 
least  biillate,  tliough  in  C.  diadema  there  is  a  slight  promi- 
nence outside  close  beneath  the  notch.  The  palpi  are  of 
large  size,  with  their  bristly  apices  towching  each  other.  The 
mandibles  are  very  strong,  with  from  four  to  five  main  teeth, 
which  are  remarkable  by  presenting  only  rudiments  of 
being  laterally  double;  but  between  the  second  and  third, 
and  between  the  third  and  fourth  mam  teeth,  there  is  a  small 
intermediate  tooth, — these  I  have  not  met  with  in  any  sessile 
cirripede  hitherto  described.  The  maxillae  are  small,  with 
the  two  upper  spines  remarkably  strong.  The  outer  max- 
illa; are  on  their  inner  faces  hilobed.  Between  these  oi^ns 
there  is  a  minute  projection,  or  mentum,  flattened  in  the 
longitudinal  axis  of  the  body ;  I  have  not  noticed  this  in 
any  previous  Cirripede. 

The  Cirri  arc  short  and  extremely  much  flattened  :  the 
three  anterior  pairs  have  their  rami  unequal  in  length  by 
two  or  three  segments ;  the  posterior  edges  of  their  pedicels 
are  fringed  by  tufts  of  extremely  fine  hairs.  The  pedicel 
of  tlie  first  cirrus  is  very  broiid  ;    its  rami  are  short,  with 
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into  the  six  sutures ;  in  C.  diadema  they  send  similar  pro- 
longations into  the  sutures,  and  fill  up,  as  I  believe,  the  six 
chambers  (PI.  16,  fig.  7,  v)  lying  between  the  radii  and  alas : 
I  have  examined  only  one  specimen  of  C.  diadema  in  spirits, 
and  this  had  the  ovarian  tubes  in  an  early  state  of  develop- 
ment, when  they  can  with  difficulty  be  distinguished  from 
the  pulpy  corium ;  the  orange-coloured  masses,  however, 
which  filled  the  six  cavities,  resembled  the  layer  which  cer- 
tainly consisted  of  undeveloped  ovarian  tubes  and  caeca, 
lying  over  the  basal  membrane.  The  ova  are  wonderfully 
numerous;  their  length  is  ^ths  of  an  inch.  The  larvae 
have  been  noticed  in  the  anatomical  introduction. 

BranchitB. — These  are  immensely  developed,  covering 
almost  four  fifths  of  the  area  of  each  side  of  the  sack. 
Each  consists  of  two  nearly  equal  folds,  attached  verti- 
cally to  the  carinal  end  of  the  sack,  and  transversely  across 
the  upper  end  extending  to  the  animal's  body.  The  outline 
of  the  free  part  is  rounded.  Both  folds  of  both  branchiae 
are  deeply  plicated  on  both  sides ;  hence  the  superficies  of 
the  whole  is  very  great.  We  shall  find  that  this  structure 
b  common  to  the  three  following  allied  genera,  but  vrith 
these  exceptions,  I  have  observed  double  branchiae  only  in 
one  species  of  one  other  genus,  namely,  in  Chthamalus 
dentatua. 

Attachment. — The  shells  adhere  with  remarkable  strength 
to  the  whale's  skin.  Having,  until  recently,  examined 
only  separated  specimens,  and  observing  portions  of  the 
whale's  skin  adhering  to  the  outside,  and  solidly  filling  up  the 
cavities  on  the  under  side,  1  did  not  doubt  that  the  shell 
had  the  power  of  forming,  by  its  own  action,  a  deep  cavity 
in  the  skin  of  the  whale.  Inspection  of  the  basal  outline  of 
the  walls  of  the  shell  (PI.  16,  fig.  5)  of  C.  bal(B7iaris,  vrill 
show  how  singularly  unfitted  its  structure  is  for  any  bur- 
rowing process ;  and  I  was  led  to  speculate  on  the  possi- 
bility of  the  pupa  being  able  to  bury  itself  deeply  in  the 
skin,  but  rejected  this  view  as  opposed  to  what  is  known 
of  the  habits  and  structure  of  the  pupae  of  other  Cirripedes. 
Having  now  examined  several  specimens  of  C.  diadema 
adhering,  in  a  group,  to  a  large  piece  of  skin,  in  Mr. 
Stutchbury's   collection,  it  has  become  evident  that  the 
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attachment  is  as  much  owing  to  the  upward  growth  of  the 
whale's  skin,  as  to  the  downward  growth  of  the  Coronula. 
In  PI.  1 5,  fig.  4,  a  vertical  section  is  given  of  the  whale's 
skin,  taken  through  the  place  whence  a  shell  of  C.  diadema 
has  been  removed ;  consequently  we  here  see  nothing  but 
the  whale's  skin  -.  the  upper  black  layer  is  the  dark  horn- 
coloured  epidermis,  forming  the  geueral  surface  of  the 
whale's  body,  and  resting  on  an  orange-coloured  fibrous 
layer,  which  is  lightly  shaded  in  the  drawing.  The  two 
horns  in  the  section  are  two  of  the  eighteen  projections, 
formed  entirely  of  the  dark  epidermic  layer,  which  fill  up 
the  eighteen  flattened  cavities  produced  by  the  folding  of 
the  walls.  Outside  the  horns  we  see  the  section  of  a  circular 
furrow,  in  which  the  circumferential  margin  of  the  sliell  was 
lodged;  and  between  the  horns,  there  is  the  central  hollow, 
within  which,  when  lined  with  shell,  the  cirripede'a  body 
was  included.  The  circniar  furrow  is  formed  in  main  part 
by  the  epidermic  layer  being  thinner  there  than  on  either 
side,  and  partly  by  the  orange-coloured,  underlying  fibrous 
layer  curving  a  httle  downwards,  from  having  apparently 
yielded  to  the  pressure  of  the  circumferential  margin  of  the 
shell.  With  respect  to  the  cause  of  the  thinness  of  the  epi- 
dermis under  the  circular  furrow,  I  do  not  know  how  much 
to  attribute  to  mere  mechanical  compression  or  stretching, 
and  how  much  to  the  [iressure  of  the  shell,  having  checked* 
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surrounding  parts  of  the  whale's  body,  these  same  layers 
have  been  removed  by  disintegration.  To  return  to  the 
section, — ^the  outline  of  the  boss  of  orange-coloured  fibrous 
tissue,  under  the  central  hollow,  clearly  shows  that  it  must 
have  been  formed  by  its  own  upward  growth,  for  it 
stands  above  the  general  surrounding  level  of  the  cor- 
responding layer.  This  same  conclusion  is  still  more  obvious 
with  respect  to  the  eighteen  flattened  prominent  horns, 
formed  of  the  dark  epidermis;  the  manner  in  which 
the  epidermis  has  been  forced,  moulded,  and  packed  into 
the  eighteen  flattened  and  curved  cavities  of  the  shell,  so  as 
to  adhere  to  them  with  considerable  tenacity,  is  extremely 
curious.  The  pi'ominence  of  these  horns  is  so  great  that  it 
appears  to  me  quite  impossible  to  account  for  them,  ex* 
cepting  by  a  special  formation  of  epidermis  beneath  each 
cavity.  The  basal  membrane  of  the  Coronula,  which  lies 
at  the  bottom  of  the  central  hollow,  adheres  by  its  own 
cementing  apparatus;  and  when  the  larva  first  attaches 
itself,  this  adhesion  must  be  very  important,  as  it  allows 
the  basal  edges  of  the  shell,  during  their  slow  downward 
growth,  to  press  firmly  on  the  whale's  skin,  and  so  slowly 
indent  it  with  the  circular  furrow.  The  final  cause,  pro- 
bably, of  the  cavities  on  the  under  side  of  the  shell  in  this 
genus,  formed  by  the  singularly  convoluted  parietes,  is  to 
allow  of  the  upward  growth  into  them  of  the  epidermis  of 
the  whale,  thus  securing  a  firm  attachment  and  allowing  the 
shell  to  exert  a  strong  downward  pressure,  and  thus  effiect 
its  partial  imbedment,  and  protection  from  the  enormous 
force  of  the  waves  to  which  it  must  be  exposed. 

With  respect  to  C.  balcenaris,  I  have  seen  only  speci- 
mens, preserved  on  shrunk  and  twisted  whale's  skin,  with 
the  underlying  fibrous  layer  not  preserved ;  but  the  cavities 
in  the  shell  were  filled  by  horns  of  epidermis,  exactly  as  in 
C.  diadema.  There  is,  however,  this  difierence  in  the  at- 
tachment of  the  two  species,  that  in  C.  balcenaris,  owing  to 
its  depressed  form,  the  circumference  of  the  shell  indents 
the  whale's  skin,  not  vertically  downwards,  as  in  C,  diadema^ 
but  very  obliquely  outwards;  and,  consequently,  buries 
itself  much  more  completely,  but  less  deeply,  under  a  folded 
and  apparently  ruptured  flap  of  the  epidermis.     In  youn^ 
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Specimens,  of  the  size  of  ashiUing,  the  entire  shell,  with  the 
exception  of  the  operculum,  is  thus  covered  up  and  pro- 
tected whilst  youug  and  tender. 

Geographical  Diatributiott. — The  genus  is  found  wherever 
whales  occur,  that  is,  from  the  Arctic  to  the  Equatorial 
regions,  in  both  hemispheres.  It  is  asserted  that  sometimea 
as  many  as  a  couple  of  hundred  specimens  will  adhere  to  a 
single  whale.  Coronula  barbara,  a  form  closely  alUed  to 
C.  diadema,  existed  during  the  Red  Crag  period;  and 
Bronn  has  described  some  fossil  specimens  from  Italy. 

A^nitiee.~hi  the  wonderfully  convoluted  shell, — is  the 
parietal  tubes  not  being  either  fiUed  up  by  calcareous  layets 
or  being  crossed  by  calcareous  septa, — in  the  outer  lamina  fA 
the  shell  between  the  longitudintd  septa  near  the  basis  beii^ 
imperfect,  Coronula  differs  from  all  the  foregoing  genera ;  in 
the  two  latter  respects  it  agrees  with  the  three  following 
allied  genera,  viz.,  Platylepas,  TubicineUa,  and  Xenobalanos. 
The  equal  size  of  all  six  compartments  of  the  shell,  has  been 
observed  in  very  few  genera  besides  Coronula.  In  a  new 
opercular  membrane  not  being  formed  at  each  exuviation,  and 
in  two  or  three  of  these  membranes  being  persistent,  and  in 
their  being  attached  high  up  the  sheath,  this  genus  agrees 
with  the  three  following  genera  alone.  In  the  valves  tending 
to  be  rudimentary,  and  in  the  protuberant  lips  of  the  sack- 
aperture,  we  have  a  close  alliance  with  Xenobalanus.  Vaa 
muscles  of  the  sack  being  sni'ettd  out,  and  tending  to  lose 
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1.    COEONUU    SAL^SAILIS.        PI.    15,    fig.    i,   2  6  :    PI.    16, 

fig.  3,  6. 

Lrpib  balxharis.    Omeliii.     STstcma  Natime  (1789). 
—  —  CiemniU.    CoDcb.,  voL  8.  Tab.  99,  fig.   845, 

846  (l/SS). 
BauitOB      —  BragtiSire.   Encjclop.  Method.,  PI.  164,  &g.  IS- 

IS (17S9). 
COKOKUU   —  Lamarck.     Annolu  da  Uaaemo,  vol.  1,  Tab.  30, 

Gg.  3—4  (1803). 

—  —  Oatu.    Blast.  Conch.,  Plate.  Sg.  1  and  4. 

—  —  Dt  BlmnmtU.    Diet,  des  Scien.  Nat.,  1B18  and 

1834,  Tab.  117,  fig.  3,3... 

Sheli  muck  depressed,  mth  longitudinal  flattened  ribs, 
kaointf  simple  edges ,-  onjice  rounded-hea:a^onal :  radii  very 
Hid,  almost  equalling  the  shell  in  thickness  .-  opercular 
vtdveafour. 

^i.— AUached  to  whales  in  the  Soutiiern  Ooean. 

Having  describee],  under  the  genus,  in  so  much  detail 
the  structure  of  the  whole  shell,  it  will  be  sufficient  here  to 
point  out  the  characters  by  which  this  species  differs  from 
the  others. 

GtneralJppearanee. — The  ihell  is  generally  much  depressed,  though 
•ometimeH,  in  large  specimens,  from  the  turning  in  of  the  basal  edges,  a 
considerable  degree  of  convexity  is  acquired.  The  radii  are  moderately 
vide,  and  give  a  star-like  appearance  to  the  shell.  The  surface  of  the 
whole  apper  part  of  the  shell  i«  smooth ;  the  broad  and  much  flattened 
ribs  (i.  e.  the  terminal,  transverse  loops  of  the  folded  walls)  of  which 
each  compartment  is  formed,  generally  divide  at  s  short  distance  from 
the  apex.  The  close  sutures  separating  these  ribs  are  straight,  and  not 
Gitely  serrated,  by  which  character  alone  this  species  can  at  once  be 
discriminsted  from  the  others.  The  surface,  when  closel;  examined, 
ii  fonnd  to  be  finely  striated  longitudinally,  and  is  traoBversely  crossed, 
chiefly  in  the  lower  part,  by  minutely  beaded  growth-ridges.  The 
orifice  is  rounded -hex  ngonal,  and  is  small  compared  with  the  whole 
■hell ;  it  is  also  smaller  than  the  basal  edge  of  the  internal  cavity  of 
tbft  shell ;  consequently  the  whole  basal  edge  cannot  be  seen  through 
the  orifice  from  one  point  of  view, — the  operculum  of  course  having 
P^en  removed.     An  unusually  large  specimen  was  2*75  of  an  inch  in 
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ilinineter ;  tliis  indiTidunI  vm  one  of  the  more  cotim  wietie*,  and 
yet  it*  rntirc  tliickuess,  from  top  to  base,  wu  only   9  of  an  inch. 

Opereuluiu, — HnTing  deicrtbed,  under  the  geoiu,  the  general  alxne- 
lure  of  tile  operciilnr  valve,  I  will  here  ooly  add  a  few  details  on  their 
ahape.  Tliey  arr  small  compared  with  the  wholecxtent  of  the  opercolat 
membrane.  '  The  "cuta  (PI.  1 5,  fig.  2  b,  aciitum  to  the  left)  atand  onv 
each  other  at  the  rostral  end  of  the  aperture  leading  into  the  Mck,  villi 
thtir  two  rostral  ends  united  by  the  yellowish -brown,  longitudioally 
plicated,  hurny  membrane,  described  under  the  genua.  The  teiga 
(fig.  2  6)  »tnn<J  a  little  np&rt  from  the  scuta,  on  the  sidea  of  nearly  the 
middle  of  the  sack -aperture.  The  lips  are  protuberant  and  moderately 
developed  all  round.  The  acuta  are  elongated,  and  a  httte  carved;  in- 
cltidiug  the  upper  imbedded  portion,  they  are  almost  nub-iriaogular : 
hut  the  under  growing  surface  is  much  elongated,  uearlyflat,  with  the  two 
ends  of  nearly  the  same  width,  truncated  and  rounded.  The  Teryum,  in 
rather  small  specimens  is,  if  the  upper  imbedded  portion  be  inclnded, 
BUb-tri angular,  with  the  growing  surface  oval,  and  between  one  third 
iind  one  half  of  the  length  of  the  scutum ;  but  in  large  apecimen*,  tlie 
ter((Um  becomes  style-formed,  lying  parallel  to  the  tergal  margin  of  the 
Bciitum,  with  the  growing  siirfRCe  proportionally  much  smaller,  and  not 
above  one  fifth  of  the  length  of  the  growing  surface  of  the  acutmn.  HenM 
wc  see  some  tendency  in  Ihe  tcrgum  to  become  rudimentary,  aa  it  is  in 
the  next  species.  The  brown,  horny,  plicated  substaoce  in  which  tlic 
terjra  are  imbedded,  extends  considerably  beyond  thevalvea  themselic*. 

titruclure  of  lAe  Shell  and  Radii, — I  have  already  so  fully  disciuMl 
rabject,  thnt  I  will  here  only  emimemte  the  points  in  which  iliiJ 
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thcAth  doM  not  here  project  freely,  and  does  not  descend  quite  bo  close 
to  the  basal  membrane. 

Mouth. — ^The  palpi  are  famished  with  a  row,  extending  along  the 

whole  basal  exterior  margin,  of  very  long  upwardly  pointing  spines ;  on 

their  upper  edges  there  is  a  brush  of  small  spines.     The  edge  of  the 

labium  is  clothed  with  extremely  fine  spines,  and  is  furnished  with  a 

few  minate  teeth.     The  mandibles  have  four  teeth,  and   the  lower 

end  is  broadly  rounded  and  coarsely  spinose :  the  second  and  third 

teeth  are  double  at  their  points,  and  between  the  second  and  third,  and 

agun  between  the  third  and  fourth,  there  is  a  small  intermediate  tooth. 

Regarding  the  Cirri,  I  have  nothing  especial  to  remark. 

Creoffraphieal  Distribution, — I  have  examined  nine  sets  of  specimens, 

hiving  localities  attached  to  them :  three  from  ofif  New  South  Wales  ; 

two  off  the  Cape  of  Good  Hope ;  two  from  the  west  coast  of  South 

America;  and  two  marked  only  "South  Sea."     Hence  I  am  led  to 

enielade  that  this  species  is  confined  to  the  southern  hemisphere,  or  if  it 

dtends  into  the  northern  hemisphere,  it  is  probably  only  in  the  Pacific 

Ocean.     I  do  not  believe  (though  so  stated  in  some  works)  that  this 

ipccies  occurs  on  the  shores  of  Europe.     It  seems  often  to  be  as- 

looated  with  TubicineUa.     Some  specimens  thus  associated,  sent  by 

Hr.  Bennett  to  Professor  Owen,  were  said  to  have  been  attached  to  the 

Moaa  ttustralia. 


2.  GORONULA    DiADEMA.      PI.  15,  fig.  3,  3  «,  3^:   PI.  16, 
fig.  1,  2,  7. 

LzPAS  DIADEMA.    Unn.    Systema  Nature,  1767. 
—  —         Chemnitz,    Conch.,  vol.  8,  Tab.  99,  figs.  843,  844. 

Balanus  DIADEMA.    Bruguihre,    Eucjclop.  Method.,  PL  164,  fig.  13, 

14  (1789). 
CoBONULA  —         De    BktinviUe.     Diet,  des    Sc.    Nat.    (1824), 

Tab.  117,  fig.  4. 

—  —         Leach,    Encyclop.  Brit.  Suppl,  vol.  iii,  1824. 

—  —  Chenu.    Illust.  CJonch.,  Plate,  fig.  3. 

—  —  Burmeisier.    Beitriige  zur  Naturgescbichtc  dcr 

Raukenfiisscr,  1834,  Tab.  2,  fig.  1—14, 18. 

SheU  crown-Bliapedy  with  longitudinal  convex  ribs,  having 
^r  edges  crenated;  orifice  hexagonal:  radii  moderately 
^ick,  very  broad:  terga  absent  or  rudimentary, 

jJSlii.— Attached  to  whales,  in  the  Arctic  Seas ;  United  States  and  Great 
-"•iWii;  Gulf-Stream,  Atlantic  Ocean;  New  Zealand (?). 

feiiera/  Appearance, — Aa  previously  remarked,  owing  to  the  fulness 
^the  generic  description,  minute  details  on  structure,  excepting  those 

27 
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characteriitic  of  tlie  present  species,  need  not  here  be  ginn.  Tfae 
crown-lilf  e  shape  of  the  shell  is  well  eipressed  by  its  name  of  Diadtwut, 
but  the  crown  tends  to  pass  into  a  cylinder.  The  radii  are  extmndy 
broad.  The  orifice  is  large,  and  neatly  hexagonal ;  when  the  oper- 
culum is  removed  the  whole  inside  of  the  cup-fonued  shell  can  be  seen 
at  once,  for  the  flat  membranous  basis  is  much  smaller  than  the  orifice. 
The  under  side  of  the  shell  is  deeply  concaTe.  The  outside  of  each  com- 
partment is  formed  by  broad,  rounded,  and  somewhat  prominent,  raidy 
divided,  ribs  (i.  e.  the  transverse  ends  of  the  folded  walla)  ;  these  libs 
are  cloaely  united  together  by  finely  serrated  lines  of  jnnctioa  (PI.  16, 
fig.  \,f).  Their  surface*  outside  are  delicately  striated  longitndinally, 
and  plainly  crossed  (more  plainly  than  in  the  foregoing  and  the  next 
species)  by  irregular,  transverse  ridges,  especially  in  the  lower  part  of 
the  shell.  The  IsrgeEt  specimen  which  I  luve  seen  was  two  and  a  half 
inches  in  diameter  and  two  in  height. 

Scvta. — These  are  placed  close  together  at  the  rostral  end  of  tte 
orifice,  and  sre  imbedded  in  the  brownish,  tough,  longitadinally  plicated, 
horny  substance,  which  extends  far  beyond  both  ends  of  the  valves.  la 
outline  (fig.  3  h)  ihey  are  mitre'Shaped,  or  rounded  and  sab-tri angular, 
a  little  curved,  and  more  or  less  elongated,  being  moat  so  in  yanD| 
specimens ;  they  are,  however,  less  elongated  and  rather  more  massive 
than  io  C.  balanaru.  Terga, — these  seem  entirely  abaent  in  most 
specimens ;  but  in  one  (fig.  Za)\  found  a  rudiment  namely,  a  short 
thin  plate  of  shell,  barely  visible  to  the  naked  eye,  extending  parallel 
and  near  to  the  tergal  margin  of  the  scutum.  The  lips  of  the  ifMr- 
ture  of  the  sack  are  prominent,  and  highly  so  towards  the  carinal  end. 

Stmeture  of  Shell  and  Radii. — Owing  to  the  shell  not  apreadiag 
much  at  the  base,  new  folds  in  the  walls  are  much  seldomer  formed, 
and  thereforetbeextemallongitudinal  ribs  (i.e.  the  terminal  tnmaveist^ 
elongated  loops),  are  much  seldomer  divided,  than  in  C  baianarit« 
reginmi  even  rather  large  specimens  sometimes  having  only  the  oiiftinsl 
'  '  ■        '■  • '    -     When  new  folds  are  formed,  only  one  is  formed  o\ 
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half  the  thickneu  of  the  compartmeot,  and  canwquently  they 
■anted  from  the  pktes  {</'  in  fig.  I  and  7)  on  which  the  alffi  reat, 
!«  chambera  (e  in  fig.  7)>  vhich  ext«nd  up  to  nearly  the  apices 
oompartmenta  :  the  extent,  faowever,  to  which  the  upper  ends  of 
ibamben  have  been  aotidly  filled  up,  varies  a  little.  The  ainuoos 
formins;  the  main  portion  of  the  compound  radii  are  rather 
r  and  cIoMr  together  than  in  C.  balcenarU.  The  alte  are  thick, 
fai^eat  in  the  middle  part,  and  there  equal  the  radii  in  tbickneu ; 
twer  margina  are  very  short  compared  with  their  upper  margiim 
they  are  alraoat  wedge-formed. 

M. — The  teeth  and  fine  bsira  on  the  lahrum  are  sometimes  ob- 
md  sometimes  plain :  close  outside  the  bottom  of  the  medial  notch, 
I  a  email  hard  prominence.  The  palpi  are  brosd  ;  on  their  bnsal 
r  margins  there  is  a  short  row  of  apinee,  which  do  not  equal  in 
the  width  of  the  palpi,  and  therefore  are  not  so  long  as  io  C. 
rit.  The  mandibles  have  five  main  teeth,  of  which  the  second 
ird  show  only  bd  obscure  rudiment  of  being  double ;  between 
wo  teeth,  and  between  the  tliird  and  fourth  tooth,  there  ia  a 
ntermediate  tooth:  the  inferior  angle  is  narrow,  rounded,  and 
•:  The  extremity  of  the  apodeme  of  the  maxillse  is  expanded, 
i. — I  have  only  to  remark,  that  the  pedicel  of  the  first  cirrus  is 
ely  broad,  and  that  the  rami  are  set  on  in  an  unusually  crooked 
r:  the  basal  segment  of  the  shorter  and  broader  ramus  of  this 
haa  its  dorsal  surface  produced  into  a  plate  fringed  with  very 
ira. 

iropkieal  Distribvtion. — I  have  received  only  four  speciroeDS 
ertain  localities  attached  to  them :  namely,  the  Arctic  Seas  of 
aavia ;  the  coast  of  the  United  States,  and  of  Britain ;  and  the 
Team.  There  is  also  a  specimen  in  the  British  Museum,  sent 
Btephenaon,  mingled  with  shells  of  Mollutca  from  New  Zealand  ; 
loronula,  procured  from  a  floating  whale  in  the  early  part  of  the 
d  voyage,  might  so  easily  be  aent  home  with  specimens  subse- 
I  collected  in  another  county,  that  I  do  not  as  yet  fully  admit 
ii  species  is  an  inhabitant  of  the  Southern  Pacific  Ocean  :  I  am 
lling  to  admit  this,  from  suspecting  tliat  C.  reginee  in  the  Pacific,  ' 
a  tbiB  C.  diadema  of  onr  Northern  Seas. 


RONDLA  EBGtN*.      PI.  15,  fig.  5  :  PI.  16,  fig.  4. 

H  globttlo-conical  or  depressed,  toifh  hnffiliidiiial,  much 
earih,  having  their  edges  crenatcd,  and  their  surfaces 
id  and  granulated ;  orifice  hexagonal :  radii  thin,  not 
Hng  one  fifth  of  the  thickness  of  a  compartment:  terga 


—Attached  to  whales.  Pacific  Ocean ;  Mus.  Cuming,  Stutclibury,  and 


I  have  seen  eight  specimens  of  this  form — ^two  in  Mr. 
Cuming's  collection,  one  of  which  was  procured  at  Iquiqoe 
in  Peru,  the  other  from  an  unknown  locality  ;  one  was  given 
me  in  Chile,  and  was  stated  to  have  come  from  the  Pacific; 
two  others  are  in  Mr,  Stutchbury's  collection,  from  un- 
known but  distinct  localities,  and  three  in  a  group  in  the 
British  Museum.  These  eight  specimens,  of  which  six  were 
collected  separatclj',  all  strikingly  agree  in  general  aspect 
and  in  details  of  structure,  so  that  I  can  easily  recognise  the 
shell,  and  can  at  once  pick  out  a  single  compartment,  when 
mingled  with  those  of  the  two  foregoing  species ;  neverthe- 
less, the  differences  are  so  small,  that  I  at  first  hesitated 
whether  to  name  the  species;  but,  upon  reflection,  I  am 
convinced  that  it  is  distinct.  Coronula  retina  u  much 
more  closely  related  to  C.  diadema  than  to  C.  balanarit, 
and  I  suspect  that  it  replaces  in  the  Pacific  the  former  (^ 
these  two  species. 

General  Appearance ;  shell  conicnt,  Btraighl-nded ;  some  Bpedmnu 
being;  Qearlyaa  much  depressed  m  C.  bal<enari>,  uni  con sidenibly  more 
depressed  than  any  variety  of  C.  diadema;  other  specimena  being 
globulo-conical,  but  rather  less  globuUr  than  the  ordionry  form  of  C. 
diadema.  I  may  here  remark,  that  shape  is  of  more  value  in  tfaii 
genus,  in  which  the  shel)  is  attached  to  the  yietdioz  skin  of  whalei, 
than  in  those  genera  in  which  it  adheres  to  rocks.  The  orifice  ia  neatly 
hexagonal,  and  the  whole  intemtd  cavity,  when  the  opercular  mem- 
brane is  removed,  can  be  seen  from  one  point  of  view,  owing  to  the 
contraction  of  the  lower  part  of  the  cavity  and  small  sixe  of  the  baaal 
The   surface   of  the  shell   is  sniouth,  but  has,  even  np  to 
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end  and  C.  baUenaris  at  the  other.  The  sinaous  phites,  forming  the 
lower  part  of  the  radius,  are  coarser  and  stand  rather  further  apart 
than  iu  C.  diadema.  The  alse  are  thick,  and  have  the  same  outUne, 
being  narrow  at  their  basal  margins  and  broad  at  top,  as  in  C,  diadema^ 
with  their  sutural  edges  similarly  constructed :  the  basal  edge  of  the 
sheath  likewise  projects  freely. 

Operculum. — This  resembles  most  closely  that  of  C  diadema.  There 
are  no  rudiments  of  terga.  The  scuta  cannot  be  distinguished  from 
those  of  C.  diadema. 

Mouth. — ^The  labrum  has  a  row  of  inwardly  curved  little  teeth  along 
the  whole  crest,  and  these  I  did  not  notice  in  C.  diadema  :  there  is  only 
a  trace  of  the  prominence  on  the  outside  at  the  bottom  of  the  central 
notch.  The  hairs  on  the  basal  exterior  margin  of  the  palpi  are  mo- 
derately long.  The  mandibles  have  five  teeth.  In  the  Cirriy  the  first 
pair  resembles  in  its  peculiar  structure  those  of  C.  diadema.  In  the 
uzth  pair,  however,  the  segments  support  only  three  ])airs  of  main 
•pines:  but  the  specimeu  was  not  very  large,  and  probably  in  old 
specimens  there  would  have  been  four  pairs. 

Summary. — ^The  present  species  difiers  from  both  the  foregoing  only 
in  its  rather  more  conical  and  straight-sided  outline,  smooth,  frosted 
sorface,  and  in  the  narrowness  of  the  sutural  edges  of  the  radii,  and 
consequent  large  size  of  the  chambers  between  the  radii  and  alse.  It 
resembles  C.  diadema,  as  far  as  tlie  shell  is  concerned,  in  the  external 
ribs  or  transverse  loops  having  their  lines  of  junction  serrated  and 
in  being  solidly  filled  up — in.  the  shape  of  the  orifice  and  of  the 
internal  cavity  of  the  shell — ^in  the  shape  and  structure  of  the  alee — 
and  in  the  basal  edge  of  the  sheath  being  free.  It  comes  nearer  to 
C  diadema  than  to  C.  balanaris  in  the  structure  of  the  radii.  It 
differs  from  C.  diadema,  and  comes  nearer  to  C.  balanaris,  in  the  ex- 
ternal ribs  being  flattened,  instead  of  being  convex,  and  in  the  lines 
of  growth  being  very  delicate.  But  as  it  resembles  C  diadema  in  the 
several  foregoing  characters  of  its  shell,  in  the  opercular  valves,  in  all 
parts  of  the  mouth  (excepting  the  labrum),  and  in  the  cirri,  it  is  very 
mach  more  nearly  related  to  that  species  than  to  C.  balanaris. 


4.    CoRONULA  BARBARA.      PI.  15,  fig.  6. 

CoRONULiTES  DIADEMA  (?).     Parkinson,  Organic  Bemaius  (1811), 

vol.  3.  p.  2iO,  Pi.  16,  fig.  ly. 

S/iell  {probably)  crorjon-shaped,  with  longitudinal  convex 
ribs,  haviriff  their  edges  cretiated,  and  their  surfaces  rugged, 
both  extemallg  and  internally,  with  transverse  ridges :  radii 
moderately  thick;  the  spaces  between  the  radii  and  the  alee 
solidly  filled  up. 

Fosiii  in  Red  Crag,  (Bawdscy  and  Suitou) ',  Mus.  S.  Wood  and  Geological 
Sodcty. 
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.  The  specie?  here  described,  though  near  to  C.  diadema 
and  easily  confounded  with  it,  I  have  no  doubt  is  distinct  I 
owe  to  the  kindness  of  the  Rev.  Mr.  Image  an  examination 
of  the  origioal  specimen  figured  by  Farkioson  ;  and  in  Mr. 
Stutchbury's  collection  there  is  a  similar  and  more  perfect 
specimen ;  both  of  these  resemble  C,  diadema  in  general 
form,  but  have  been  too  much  worn  to  be  positively  identi- 
fied. The  following  description  is  drawn  up  from  some 
compartments  collected  by  Mr.  Searles  Wood,  beloopng 
certainly  to  three,  and  probably  to  four  individuals,  one  « 
which  was  young ;  as  these  specimens  agree  in  all  essential 
respects,  I  feel  pretty  confident  that  the  characters,  by  which 
the  present  species  differs  from  C.  diadema,  are  of  specific 
value. 

Slruehtre  of  Shell. — The  longitadinal  ribs  on  eiich  compHtment 
(t.  e.  the  terminal  trautverae  loops),  are  convex  and  prominent,  M  in 
C.  diadema,  but  they  are  crossed  by  more  prominent  ridges  of  growth 
than  even  in  the  rougliest  varieties  of  that  species,  so  thftt  the  surface 
of  the  shell  is  more  rugged.  In  the  three  previous  species,  the  auT&ce 
of  the  wall  entirely  round  the  cavities  occupied  by  the  whale's  akin, 
is  striated  only  by  longitudinal  very  fine  lines ;  but  here,  the  outer  po^ 
tiou,  or  that  (fig.  6)  formed  by  each  transvene  loop,  is  crossed  by  truu- 
verse  ridges  of  growth,  like,  but  less  prominent  than,  those  on  the 
external  surface  of  the  shell.  The  minute  (eetb,  along  the  lines  of 
junction  between  the  transverse  loops,  are  here  less  regular,  and  can 
hardly  be  said  to  exiat ;  for  the  two  edges  are  locked  together  by  n  * 
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(%.  9).  The  low«  edge  of  the  sbeetii  does  not  Mem  to  have  projected 
nadr, — ia  tbU  rapect,  alw,  rcKmbting  C.  balanaru.  From  the 
bHU  BWrpD  of  the  kIk  not  being  ntrrov,  and  from  tbe  inner  ends 
of  ttie  folded  walls  being,  m  it  vonld  appear,  alao  broed,  I  have 
Udfa  dn^it  that  the  caritj  in  vhich  the  animal's  body  vai  lodged, 
iMiMblti  in  th^ie  that  in  C.  balaiuoii,  the  membranoiu  baua  bong 
kmr  than  the  orifice  of  the  ibell. 

Opetoolar  TBl*ea  nnknown. 

flhMMMfy. — ^Thia  ipedea  is  more  nearly  related  to  C.  diadewia  than 
to  tba  othera;  bat  in  some  poinla,  juat  specified,  it  resembles  C. 
rw.  The  characters  by  vhich  it  differs  from  all  tbe  spedea  are, 
tile  moce  prominent  transrerse  ridge*  on  the  external  aurftce  of 
iD,  and  more  eapeoiallT  on  the  snrCues  boanding  tbe  onter  aidea 
of  the  caritiea  occnpiM  by  the  epidermis  of  the  vhale.  Secondly,  the 
Anacter  of  the  teeth,  or  rather  ridges,  along  the  lisea  of  junction  be- 
tVMn  die  transverse  loopi.  And,  thirdly,  tbe  spaces  between  the  radii 
nd  the  plates  on  which  the  alte  rest,  being  sobdly  filled  np. 

Species  Dubits. 

The  Coronula  bifida  is  an  Italian  tertiary  species,  so 
DUied  by  Broun,  in  his  "Italians  Tertiar-Gebilde" 
[1881),  p.  126.  It  is  very  posaible  that  this  may  be 
identical  with  C.  barhara,  but  Bronn  does  not  seem  to  have 
baen  awue  of  die  absolute  necessity  of  giving  minute  details 
ID  bis  descriptions  of  fossil  cirripedes.  Tbe  chief  character 
of  C.  bUida  18  thus  given : — "  Eine  tiefe  Furcle  oder  Spalte 
theilt  aaa  Langenrippe  von  oben  herab  bis  zur  Halfte, 
mlohe  bei  der  sonst  ahnlicheo  C.  diadema  entweder  ganz 
bhit,  oder  nur  zuweilen  kurz  angedeutet  ist."  Had  it  been 
itaied  that  the  longitudinal  ribs  were  divided  from  the. 
anddle  down  to  the  base,  instead  of  from  the  top  to  the 
Bttddk,  the  description  would  have  been  intelligible  to  me, 
though  the  character  thus  afforded  would  not  have  been  of 
■pacific  value,  as  this  dividing  of  the  ribs  occasionally  occiira 
in  all  four  species,  and  is  produced  by  the  formation  of  new 
fidds  to  the  walls. 


9.  ffraiw— Plattlepas.    pi.  17,  fig.  1  and  2. 

PuTTLEFAa.   /.  E.  Graf.  Aansls  of  PhUoBophj,  (new  seiiea),  nd.  i 

(1835). 
CoRONuu.    De  BlaintUU.    Diet,  des  Sciencea  Nat.  (1S24). 
CoLDKELLiHA.    BiBona  (Me  Philippi).    Nuovi  ^neri,  &c.  di  Hoi- 
laada,  Palermo  (1S33). 

Compartments  sue,  each  bilobed  and  inwardly  prodttced, 
80  as  to  form  six  midribs,  ahich  support  the  outtoardly 
convex,  membranous  basis. 

x  temperate  seu.  Imbedded 

This  small  genus,  consisting  of  three  species  (though  I 
have  named  only  two),  is  a  very  natural  one,  yet  closely 
alUed  to  Corontda.  Most  authors  have  united  these  genera, 
but  in  doing  so  they  destroy  two  very  natural  little  groups. 
Platylepas,  moreover,  when  tXi  its  characters  are  considered, 
has  as  good  a  claim  to  be  geaerically  separated  from  Coro- 
nula,  as  has  Tubicinella, — a  genus  universally  admitted.  I 
shall  presently  recur  to  this  subject. 

General  Appearance. — The  most  remarkable  character, 
and  which  gives  a  peculiar  aspect  to  the  whole  shell,  is  that 
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ODe  end  of  the  orifice  to  the  other.  The  rostrum  is  much 
broader  than  the  carina :  the  lateral  compartments  are  but 
little  broader  than  the  carino-lateral  compartments.  The 
radii  are  narrow,  though  variable  in  width.  The  general 
shape  of  the  shell  varies  much  in  the  same  species,  being 
either  much  depressed,  or  rather  steeply  conical ;  either  cir- 
cular, or  more  commonly  oval.  The  (so  called)  epidermis  is 
usually  persistent  in  the  lower  part  of  the  shell.  The  shell 
itself  is  white.  The  basal  diameter  of  the  largest  specimen 
of  P.  bissexlobata  was  nearly  three-quarters  of  an  inch. 

Structure  of  the  Parietes,  Radii,  8fc. — The  walls  of  the 
shell  in  P.  bissewlobata  are  permeated  by  minute  pores,  and 
have  exactly  the  same  structure  as  in  Coronula ;  the  pores 
being  completed  by  the  union  of  ledges  on  the  outer  sides 
of  the  longitudinal  septa,  and  the  latter  have  little  knobs 
formed  on  them  at  each  period  of  growth.  In  P.  decorata 
the  walls  are  solid.  Each  compartment,  as  already  stated, 
has  a  deep  nearly  medial  furrow,  the  sides  of  which  are 
dosely  pressed  together,  thus  forming  the  midribs,  and 
thus  differing  from  the  furrows  in  Coronula,  which  not  being 
pressed  together,  form  cavities  on  the  under  side  of  the 
shell.  The  inner  longitudinal  margin  of  each  midrib  is 
thickly  coated  by  a  layer  of  shell,  and  is  thus  rendered  much 
more  prominent  than  it  would  have  been  if  formed  exclu- 
sively by  the  inward  folding  of  the  wall.  The  upper  part  of 
each  midrib  forms  a  shght,  longitudinal  ridge  (fig.  \d)  ovl 
the  sheath,  having  become  encased  by  the  sheath  during  its 
downward  growth.  Owing  to  the  small  size  of  the  mid- 
rib of  the  rostrum,  there  is  scarcely  any  ridge  on  the  sheath 
of  this  compartment.  The  sheath  does  not  descend  half- 
way down  the  walls  in  P.  bissexlobata,  but  further  down 
in  P.  decorata ;  but  perhaps  the  thickened  inner  margins 
of  the  midribs  may  be  considered  as  the  downward  pro- 
longations of  the  sheath,  and  on  this  view  the  sheath  de- 
scends actually  to  the  basal  membrane.  The  radii  are 
narrow:  their  edges  have  simple  septa,  with  the  inter- 
spaces filled  up  solidly.  The  alae  have  their  sutural  edges 
smooth. 

The  Basis  is  membranous,  and  more  or  less  convex. 
This  convexity  is  rendered  possible  by  the  support  affoid&^ 
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by  the  basal  edges  of  the  six  midribs.  The  so-called 
epidermis  or  membrane  which  covers  the  shell,  is  prolonged 
in  six  flaps  under  the  midribs  ;  and  hence  the  proper  basal 
membrane  has  six  deep  indentations,  receiving  the  above 
flaps.  The  cementing  apparatus  is  constructed  OD  the  same 
simple  type  as  in  Coronula,  as  has  been  described  in  the 
Introduction. 

Scuta  and  TWya. — ^These  are  narrow  and  long,  stretdi- 
ing  the  whole  length  of  the  orifice  of  the  shell.  The  two 
valves  touch  each  other,  but  are  not  properly  artiouliUed 
together:  their  upper  surfaces  sc^e  off  in  layers:  they 
resemble  each  other  very  closely  in  shape  (fig.  1  c),  being 
simply  oblong.  The  membrane  covering  the  valves  sup- 
ports some  very  minute  spines,  ^th  of  an  inch  in  length. 
When  a  portion  of  valve  is  dissolved  in  acid  it  is  seen 
to  be  penetrated  by  very  numerous  tubuli.  The  opercular 
membrane  is  rather  thick:  in  P.  decorata  I  found  it 
occasionally  double;  in  this  species  it  supports  some 
very  minute  spines ;  it  is  attached  about  one  third  down 
the  sheath,  of  which  the  upper  part  is  not  marked  (as 
in  Balanus)  by  regular  concentric  rings.  The  aperture  be> 
tween  the  valves,  leading  into  the  sack,  has  protuberant 
lips,  as  in  Coronula  and  Tubicinella.  The  nonnal  five 
bundles  of  muscles  surrounding  the  sack,  differently  frran 
in  the  two  genera  just  nientionecl,  do  not  thin  out  and 
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Bronchia :  these  consist  on  each  side  (at  least  in  P. 
decoratd)  of  a  double  fold,  much  less  plicated  than  in  Coro- 
nula ;  the  fold  nearest  to  the  animal's  body  is  rounder,  and 
not  quite  so  large  as  the  outer  fold. 

Range  and  Habits. — The  P.  bissexlobata  ranges  from 
the  Mediterranean  and  west  coast  of  Africa  to  the  West 
Indies,  to  the  north-east  coast  of  Australia,  and,  judging 
from  the  name  given  by  Chenu,  to  California :  the  second 
species,  P,  decorata,  inhabits  the  Pacific  Ocean ;  and  the 
third  imperfectly  known  species,  was  deeply  buried  in  the 
sldn  of  a  sea-snake,  off  Borneo.  The  P.  bissexlobata  is 
attached  both  to  turtles  and  to  the  skin  of  the  manatee : 
some  specimens  in  the  British  Museum,  attached  to  the 
latter,  from  the  west  coast  of  Africa,  were  entirely  buried  in 
the  skin,  with  the  exception  of  the  operculum.  The  speci- 
mens of  P.  decorata,  which  I  obtained  at  the  Galapagos 
Archipelago,  were  buried  about  half  their  depth  in  the  softer 
parts  of  the  skin  of  the  green  turtle.  I  do  not  doubt  that 
the  imbedment  is  effected  in  the  same  manner  as  in  the 
case  of  Chelonobia. 

Affinities. — This  genus,  in  general  structure  and  habits, 
4ipproaches  closely  to  Coronula ;  but  it  differs  from  all  the 
species  of  that  genus  in  the  following  respects,  which 
appears  to  me  fuUy  to  justify  its  generic  separation : — ^The 
outline  is  often  oval,  instead  of  circular ;  the  compartments 
are  not  of  equal  sizes  and  shapes ;  each  compartment  has 
here  only  one  inward  furrow  or  fold,  and  this  has  its  sides 

Eressed  closely  together,  and  is  encased,  but  not  obUterated, 
y  the  sheath ;  the  rostrum  is  not  quite  medial ;  and  the 
radii  are  narrow  and  nearly  solid.  The  opercular  valves, 
again,  are  here  more  developed,  and  their  microscopical 
stmcture  is  different.  The  opercular  membrane  is  less 
constantly  double ;  and,  what  is  much  more  important,  the 
muscles  of  the  sack  are  not  here  spread  out,  and  show  no 
tendency  to  become  rudimentary  and  lose  their  transverse 
striae.  The  cirri  differ  only  in  not  being  so  broad  and 
flattened.  The  branchiae  are  not  quite  so  much  developed. 
Finally,  I  may  add,  that  in  several  of  the  above  respects  in 
which  Platylepas  differs  from  Coronula,  it  approaches  ordi- 
nary sessile  cirripedes. 
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1.  Pl&tylepas  bissexlobata.     pi.  17,  fig.  1  a — 1  d. 

CoBonuu  BisBBSLOBATA.  Jk  BlainvilU.  Diet  des  Sdencea  Ni- 
turelles,  torn.  32,  (1834),  Tib.  117, 
figl. 

Platylefas  FtTLCttKA.    /.  E.  Oraj  (I)    Annals  of  Fhiloaophj,  (new 

»erie8),yol.  10,  (1826). 
CoLUMKLUNA  BiBSEXLOBATA.    Btrxma  (6de  Pkilippi).     Knovi  geueri 

di  MoUuacli.  (1 832),  Tab.  3,  fig.  1.' 
COBONULA  CALIFOENIENSia.      ClieilH  (!)      lUual.  COQCll.,  Tab.  1,  fig.  4- 

Shell  toith  the  transverse  lines  of  growth  conyjicuoua ,-  jja- 
Hetes  pertneated  hy  pores  -,  sheath  descending  barely  haif- 
way  down  the  parietes. 

Sab. — Uediteiranean,  attached  to  tartles.  BJTer  GamHa,  ttUdtei  Ui 
mitnatee.  Honduras,  attached  to  manatee.  MoretonBay,lat.27°9.,  Aiutnlu, 
Bppsrentlj  attached  to  tbe  dugong  of  that  coast.    CaMoniiti  (F)  Una.  BriL, 

Statfihbuij,  and  Cuming, 

General  Appearance. — Shell  generall;^  much  depreaaed,  and  brtwdlj 
oval  or  circular;  sometimes  ateeply  conical.  Orifice  oval,  generellj 
not  large.  Surface  rather  plainly  marked  by  closely  approximate 
linea  of  growth,  which  with  the  lobed  outline  girea  to  the  whole  an 
elegantly  sculptured  appearance :  occaaioDally  the  longitudinnl  ridge* 
formed  by  the  parietal  septa  are  distinct.  Basal  diameter  of  largeat  - 
specimen  three  quarters  of  bq  inch. 

SfniclureofSMl.—l  have  nothing  matfriiil  to  add  to  the  geoeric  - 
rijition.     The  midribs  Hre  not  so  prominent  as   in  the  following'; 
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rottnl  end  rounded,  rather  narrower  than  the  other  end,  and  curled 
a  little  inwards.  Terga^  of  nearly  the  same  shape  and  nearly  as  long 
as  the  acata :  the  cartnal  end  is  rather  more  pointed  than  the  scutfd 
end  of  the  yalve,  and  when  viewed  interaally,  the  growing  surface  of 
thia  end  is  seen  to  be  bluntly  pointed.  In  both  valves  the  upper  layers 
of  shell  usually  scale  off. 

Mouth  and  Cirri.  The  only  differences,  compared  with  the  follow- 
ing species,  that  1  perceived,  were  that  the  hairs  at  the  end  of  the  palpi 
were  here  rather  longer,  and  the  fourth  tooth  in  the  mandibles  rather 
leaa  distinct.     The  rami  of  the  first  cirrus  are  very  unequal  in  length. 


2.  PlATTLEPAS  DECORATA.     PI.  17,  fig.  2  a — 2  b. 

Shell  with  fine  longitudinal  ridges^  ornamented  in  the 
lower  part  by  minute  beads ;  parietes  not  porose :  basal 
membrane  equalling  in  convexity  the  shell. 

Hmb.  —  Pacific  Ocean ;  Galapa^s  Archipelago ;  Lord  Hood's  Island,  Low 
AzdiipelBgo ;  Mus.  Cuming,  Darwm. 

(hneral  Appearance  and  Structure. — Shell  oval, with  the  orifice  large. 
The  walla  are  thick,  and  of  less  height  from  top  to  base  than  in  the  last 
qpeciea.  The  surface  (and  this  is  the  chief  external  character)  is 
marked  by  fine  longitudinal  ridges,  each  of  which,  when  closely  ex- 
amined, is  found  to  be  double  (fig.  2  b),  and  near  the  basis,  where  not 
abraded,  to  be  ornamented  with  minute  beads  on  each  side:  these 
beads  are  largest  on  those  ridges  which  border  the  sutures.  The 
parietea  are  not  permeated  by  pores ;  on  their  inner  surfaces  there  are 
a  few  rather  prominent  but  short  ridges,  instead  of  the  many  finer 
lidgea,  as  in  P.  bissexlobata.  The  sheath  is  of  great  thickness ;  in 
young  specimens  layers  scale  off  its  summit,  all  round  the  shell,  as  in 
Tubicineila ;  it  is  only  slightly  hollowed  out  at  its  lower  margin ;  it 
deacends  more  than  half-way  down  the  walls.  The  midribs,  formed 
bj  the  folded  walls,  are  more  prominent  than  in  the  last  species,  and 
descend  lower  down  ;  hence  the  basal  membrane  is  more  convex  than 
in  the  last  species,  fur  it  projects  downwards  as  much  as  the  shell  pro- 
jecta  upwards.  In  medium-sized  specimens,  the  midribs  project  inwards 
to  a  distance  exceeding  half  the  breadth  of  a  compartment.  A  less 
proportional  length  of  the  midrib,  in  an  inward  direction,  is  formed  by 
the  inward  folding  of  the  wall,  and  a  greater  length  by  the  thickening 
of  ita  inner  longitudinal  margin,  than  in  the  last  species.  The  basal 
edge  of  the  inner  end  of  the  midrib  is  smooth. 

Dimensions. — The  average  size  of  the  numerous  specimens  which  I 
obtained  at  the  Galapagos  Islands  was  about  '2  of  an  inch  in  diameter, 
and  I  found  none  larger;  but  Mr.  Cuming's  specimens  from  Lord 
Hood's  Island  are  half  an  inch  in  diameter. 

Opercular  Valves, — These  closely  resemble  those  of  the  former 
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■pecin,  with  the  exception  thnt  the  carinal  end  of  the  growing  or  vaia 
Bur&ce  of  the  Tergum  is  mnch  Rouarer. 

Cirri. — The  only  difference  which  I  conld  perceive  vas,  thkt  the 
rami  of  the  first  pair  were  not  quite  so  unequal  in  length. 


3.  Plattlepas  - 


ffai. — Imbedded  iu  the  skin  of  a  Bea-snake,  taken  off  Borneo. 

I  am  indebted  to  Dr.  Gray  for  a  single  specimen  of  this 
supposed  species,  but  as  it  is  very  young  and  imperfect, 
wanting  the  opercular  valves  and  cirri,  I  do  not  choose  to 
name  it.  The  shell  presents  all  the  usual  characters  of  the 
genus ;  the  rostrum,  I  may  remark,  being  pushed  to  the 
left  side.  The  parietes  are  permeated  by  pores  of  consider- 
able size,  which  shows  that  the  species  is  distinct  from 
jP.  decorata.  On  the  inner  basal  surfaces  of  the  walls, 
there  are  two  or  three  very  distinct  ridges  on  each  side  of 
the  midrib ;  and  this  fact,  together  with  the  size  of  the 
parietal  pores,  makes  me  suspect  that  it  is  not  an  immature 
specimen  of  P.  bissedobata. 


10.    ff^lW*— TCBICINELLA.      PI.  17,  fig.  So 3  C. 
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fonn  80  entirely  different  in  general  aspect,  as  Tubicinella, 
should  be  forced  into  it.  The  main  difference  between 
^ese  genera  consists  in  the  walls  being  here  not  folded,  in 
Aie  simpler  radii,  and  in  the  general  shape  of  the  shell  and 
}f  the  included  animal's  body ;  but  there  are  many  other 
Qoinor  points  of  difference.  The  most  novel  character  in 
Fubicinella  consists  in  the  shell  being  lined  almost  close 
lown  to  the  basis  by  the  opercular  membrane.  In  the 
opercular  membrane  thus  forming  a  long  tube,  and  in  the 
general  shape  of  the  animal's  body,  we  shall  presently  see 
that  Tubicinella  is  closely  related  to  Xenobalanus.  In 
numerous  other  respects  Tubinicella  is  almost  equally  allied 
to  the  latter  genus,  to  Platylepas,  and  to  Coronula.  Finally, 
aeveral  points  of  structure  indicate  that  Tubicinella  may  be 
oonsidered  as  a  Coronula,  with  the  shell  much  simplified  in 
Btmcture. 


4.  Tubicinella  trachbalis.    PI.  17,  fig.  3  a — 3  c. 

Lepas  tkachealis.    Shaw,    Nat.  Miscell.  (1789 — 1813),  vol.  17 

(1806?)  tab.  726. 
—      TKACHEiEFORMis.   Wood.  General  Conch.  (1815),  tab.  4,  fig. 

1—3. 
Tubicinella  traciiealis.    J.  B,  Qray*  Annals  of  Philosophy,  (new 

series),  vol.  10,  (1825.) 

—  ICAJOR  £T  inNUS.    Lamarck*    Annales  du  Mus.  Nai, 

torn.  1  (1802).  Tab.  30,  fig.  1—2. 

—  BALiENARUM.     Lamarck.     Animanx  sans  Yert^bres, 

(1818). 

—  —  Chenu.    Dlust.  Conch.  (Plate). 

—  —  Sowerby.    Genera  of  Recent  and  Fossil 

Shells  (Plate). 

—  Lamarckii.    Leach.    Encyclop.  Brit.  Suppl.,  vol.  3 

(1824),  PI.  57. 
CoRONUiA  tubicinella.    De  Blainville.    Diet,  des  Sciences  Nat., 

torn.  32,  PI.  117,  fig.  5  (1824). 


♦  It  majr  be  observed  that  I  have  here  broken  through  the  great  law  of 
Hority ;  for  it  appears  to  me  too  grossly  incorrect  to  retain  the  specific  name 
tther  of  ninor  or  maha  in  a  senus  including  a  single  species.  Lamarck  him- 
df  seems  to  have  been  of  this  opinion,  by  giving,  in  1818,  the  new  specific 
■one  of  baUtnarum;  but  Shaw's  name  oitrachealit  1ms  the  clear  right  to  pnority, 
I  mttfcr  or  MMtM  be  rejected. 
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Gaural  Appearance. — Shell  elongated,  sub-cyliodrical,  vitb  dw 
upper  end  rather  wider  than  the  lower,  and  therefore  widening  in  a 
direction  the  rererae  of  that  usual  with  acMile-cimpedea.  The  aliell  ia 
often  a  little  bent  to  one  or  the  other  aide :  it  ia  lurrounded  by  from 
two  or  three  to  about  ten  very  prominent,  strong,  blunt  ridgea  or  belta, 
placed  at  rather  irregular  distauces  from  each  other.  The  aurface  ia 
finely  striated  longitudinally.  The  six  compartmenta  are  of  nearly 
equd  Biies  and  shapes.  In  full-grown  specimens  the  parietea  are  not 
wider  at  the  base,  and  often  they  are  even  a  little  narrower,  than  at 
the  summit  of  the  shell :  in  young  specimens  the  parietea  do  widen  a 
little  downwards.  The  radii  are  narrow;  but  in  young  apecimeiu 
tfaey  are  proportionably  much  broader  (PI.  1/,  fig.  3  6)  tlum  in  old 
Bpecimens.  The  whole  compartment,  including  the  radius  and  wall, 
ia  alwaya  a  little  wider  at  the  summit  than  at  the  baae,  in  accordance 
with  the  shape  of  the  whole  shell.  The  operculum  consiata  of  four 
nearly  equal-sized,  similar  Talves,  projecting  above  the  upper  end  of 
the  Buell,  which  is  always  broken  and  jagged  ;  the  Talves  are  united  to 
the  sheath  by  a  very  thick,  much  folded  membrane.  The  aperture  leading 
into  the  sack  is  bordered  by  very  prominent  lips,  projecting  above  the 
opercular  valves  -,  the  Utter  have  their  upper  layers  always  scaled  oC 
The  ahell  is  imbedded  in  the  whale's  ekin  up  to  the  level  of  its  oper- 
culum. The  largest  specimen  which  1  have  seen  was  barely  one  inch 
('93)  in  diameter  at  the  summit,  and  1  '5  in  length ;  the  longeat  sped- 
men  which  I  have  seen  scarcely  attained  a  length  of  one  inch  and  thice 
quartera. 

Stnieture  of  the  Shell. — The  panetes  are  thin,  and  if  the  abeath 
(which  extend  to  near  the  basis)  be  removed,  they  are  rendered  ex- 
tremely thin.  They  are  formed  by  an  outer  and  inner  lamina,  united 
by  fine  longitudinal  septa,  projecting  at  the  basis  beyond  the  lamiiue. 
The  pores  thus  produced  (which  in  a  transverse  section  are  oblong  in 
outline),  nil]  up  to  the  summit  of  the  sliell,  and  are  not  filled  up  by 
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tA  tUA, mi  tenninatet  in  a  ilight  Bhonldor:  it  ii  ditided  u  in 
IMM  &l>nid«,  and  differently  Iroin  in  Coronalt,  into  loiin  of 
vtti  bat  tbeu  are  Ten  broad;  at  the  upper  end  of  die  ihell,  wliicb, 
vfll  hemftn  be  explained,  ia  alwaya  breaking  away,  the  abeath 
tH  jielda  along  the  obliqne  planea,  wkich  aeparate  ihe  aonea  of 
*n  and  dip  outwards:  a  umilar  but  IcM  atrongly  marited  atmctnre 
■■  in  Fla^lepaa,  and  iu  no  other  genu.  We  shall  preaentty  aee 
•  At  aboTO  pmcnts  a  much  more  anomalous  character,  in  being 
t  down  to  its  basal  edge  by  the  innermost  and  laat-fornied  iayera  (rf 
•pAvnlir  membrane. 

lariK— Tbe  ndii  are  narrow.  The  belts  which  snrroand  the  abell 
fnbufti,  with  slightly  diminiihed  promineDce,  across  the  radii, 
rftnMtion  being  simply  due  to  the  nidii  being  here  thicker  than  in 
r  MBto.  It  can  be  seen  more  plainly  in  Tubidnella,  than  in  other 
UMh ditt  the  membrane  externally  investing  theshell,  splita  along 
ladii  during  the  diametric  growth  of  the  shell,  and  is  continually 
ind  and  added  to  along  these  lines  by  new  longituiHntd  slips  of 
Anaa.  Hie  radius  consists  (as  nsusl)  of  an  inner  and  outer  lamina. 
M  not  extend  quite  to  the  line  of  suture — a  slightly  gaping 
B  left.  The  two  laminR  are  connected  by  septa,  woich 
ited,  but  near  the  outer  lamina  bi*  or  tri-furcate,  and 
Midaof  tbe  branches  thus  formed  spread  out,  forming  a  sort  of  outer 

ri  lamina,  in  adTsuce  of  the  true  outer  lamina.  The  fine 
of  corinm  running  between  these  septa,  do  not  spring,  ss  in  all 
noa  drripedes,  tnm  a  fillet  of  corium  occupying  the  actual  suture, 
horn  two  nearly  drcnlar  threads  of  corium  occupying  two  tubes, 
ll  nn  along  the  line  of  junction  between  the  radius  and  the  eom- 
■WBt  whence  it  springs.  In  Coronula  alone  we  have  a  nearly 
bar  atnicture ;  for  the  fine  threads  of  corium  occupying  the  pnper 
H,  apiing  from  a  tinffle  very  minute  tube  (PI.  16,  fig.  7,  tf), 
pjiDgthe  same  position  with  the  two  tubes  in  Tubioinella.  1  may 
Mr  add,  that  the  structure  of  the  proper  radins  in  Coronula  is 
bdy  the  aame  aa  here  just  described,  but  being  on  lo  yery  minute 
ik^  I  did  not  there  describe  it  so  carefully  as  1  have  here  done. 
tmt  tbeae|are  only  remarkable  from  their  extreme  thinness;  fbrthey 
BOt  thicker  than  the  inner  lamina  of  the  radius.  Their  aotnial 
m  an  quite  smooth.  Forming  part  of  the  sheath,  they  extend 
■  doae  to  the  basis  of  the  shell;  where,  instead  of,  as  in  general, 
ag  abniptly  in  a  rectangular  ihoulder,  they  slope  offinto  thnr  own 


Mjt. — ^The  basal  membrane  is  complicated,  owing  to  the  shell,  when 
grown,  barely,  or  not  at  all,  increasing  in  diameter,  and,  in  con- 
mee,  membrane  after  membrane,  each  with  its  own  cement-ducts 
died  to  it,  are  thrown  down  one  nearly  over  the  other.  In  the 
odncUon  (p.  143— PI.  28,  fig.  3),  I  have  fully  described  the 
anting  apparatus,  which  is  very  curious  from  one  of  the  ducta 
iTC  baring  a  loop  with  two  spurs  projecting  from  it.  The  basal 
■brane  does  not  equal  in  diameter  the  bnseof  the  shell,  for  the  mem- 
le  externally  covering  the  walls  is  inflected  inwards  all  round  for 
"     "e  width,  and  is  then  united  to  the  basal  membrane :  in 

48 
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Coronula,  the  baial  membrane  extends  only  under  the  internal  antj 
of  the  Rhell,  and  not  nnder  the  folded  walls,  aod  therefore  preaenU  ■ 
somewhat  aaRlogoas  structure. 

Opercular  VeUvei. — The  scuta  and  terga  are  nearly  of  the  same  aiie 
and  shape :  they  are  mitre- formed,  and  higher  than  hroad.  They  do 
not  fill  up  the  orifice  of  the  shell.  The  scutum  is  a  little  larger  than 
the  tergum,  and  rather  less  symmetrical,  the  rostral  corner  of  the  valie 
being  a  little  produced.  There  is  no  hollow  or  crest  for  the  addactor 
moacle,  whicli  is  small.  In  the  tergum  there  is  no  trsce  of  a  spur. 
The  two  vaWes  are  not  articulated  together,  but  standing  cloae  to  each 
other  are  united,  as  well  as  the  scutum  to  the  scutum,  and  tergum  to 
the  tergnm,  by  thick,  brown,  tough,  yet  soft  membrane,  in  tayera  con- 
tinuous with,  but  difTering  iu  appearance  from,  the  sarronnding  oper- 
cular membrane.  The  layers  of  shell,  forming  the  val*ea,  are  thick,  and 
only  the  three  or  four  lower  layers  are  usually  preserred,  the  upper  ones 
having  symmetricnlly  scaled  off,  leaving  snow-white  surfacea.  Owing 
to  the  thickness  of  the  successive  shelly  layers,  and  to  the  circunutanoe 
of  each  new  layer  being  but  very  little  lai^er  than  the  Inst,  the  scaling 
ofi'  of  the  old  upper  layers  is  a  quite  necessary  process ;  for  otherwise 
the  orifice  into  the  sack  would  faave  been  encumbered  and  almost  cloaed 
by  four  long,  slighily  tapering  points,  prolonged  upwards  from  the 
basal  layers  that  form  the  four  existing  valves.  The  same  scaling  off 
process  takes  place  in  Platylepas,  and  amongst  pedunculated  cirripedea 
in  Lithotrya.  Microscopical  examination  does  not  exhibit  any  fine 
spines  on  the  membrane  investing  the  valves,  or  any  tubuli  in  the 
shelly  layers  after  their  dissolution  in  acid :  in  this  respect  the  Tains 
resemble  those  of  Coronula.  The  summits  of  the  valves  project  freely 
for  about  a  third  of  their  own  height,  above  the  level  of  the  membrane 
by  which  they  are  surrounded.  The  orifice  leading  into  the  sack  is  bor- 
dered by  very  protuberant  lips,  standing  up  even  considerably  above 
the  upper  freely  projecting  portions  of  (he  valves. 

The  Opercular  Membrane,  connecting  the  valves  and  the  top  of  the 
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thb  atructnre,  in  the  opercular  membrane,  I  have  seen  no  other  in- 
ataDoe ;  for  in  most  genera  the  old  opercular  membrane  ib  moulted, 
and  a  new  and  larger  one  formed  at  each  period  of  growth  ;  in  Coro- 
nala»  in  which  the  opercular  membrane  is  likewise  for  a  time  persistent, 
it  doea  not  run  far  down  the  inside  of  the  shell,  and  each  new  mem- 
brane 18  formed  large  and  extensible,  so  as  to  allow,  without  splitting, 
of  some  increase  in  the  diameter  of  the  shell.  The  opercular  mem- 
brane at  the  summit  of  the  shell,  in  Tubicinella,  is  folded  in  concentric 
lineiy  and  so  deeply,  that  the  basnl  edges  of  the  opercular  valves  are 
generally  hidden :  this  folding  arises  partly  from  each  last  deposited 
■nd  innermost  membrane  being  originally  formed  slightly  folded,  but 
chiefly  from  the  rapid  downward  growth  of  the  shell,  and  the  conse- 
oaent  downward  movement  of  the  whole  auimal's  body,  together  with 
the  opercular  valves  to  which  the  body  is  attached,  and  this  necessarily 
tends  to  wrinkle  and  fold  the  opercular  membrane.  Owing  to  the  oper- 
enlar  membrane  extending  far  down  inside  the  shell,  and  being  firmly 
attached  to  the  sheath,  as  the  upper  part  of  the  shell  breaks  away  and 
disintegrates  (which  we  shall  presently  see  is  constantly  taking  place), 
small  particles  of  shell  are  left  adherent  to  the  circumferential  and 
Inlded  parts  of  the  opercular  membrane ;  and  this  at  first  much  per- 
plexed me. 

MuaeleM  of  the  Sack :  these  extend  down  almost  to  the  base  of  the 

slidl,  but  in  the  lower  part  they  spread  out  and  become  thin  and  very 

irrq^nlary  not  even  corresponding  on  the  opposite  sides  of  the  body. 

The  fitfcise  in  the  upper  part  show  very  distinct  transverse  striae,  but 

lower  down  these  become  either  obscure  or  entirely  deficient.     In  all 

these  characters  the  muscles  of  Tubicinella  and  Coronula   resemble 

«ach  other.     The  rostral  depressor  muscles  of  the  scuta  consist  each 

of  four  small  bundles  of  fasciae ;  the  lateral  depressores  run  not  quite 

atmight  down,  but  in  a  curved  course  towards  the  carinal  end  of  the 

wmck :  the  tergal  depressores  are  proportionally  smaller  than  in  ordi- 

3iary  sessile  cirripedes,  but  they  project  and  form  two  crests  (with 

«ome  fasciae  between  them),  which  support  the  Branchiae.     The  mem- 

Imne  lining  the  sack,  I  may  here  mention,  is  unusually  strong. 

BranehuB.* — ^These  are  enormously  developed;  the  two  together 
<»Tering  two  thirds  of  the  area  of  the  sack.  Each  consists  of  two  folds, 
1x>th  deeply  plicated.  They  are  attached  longitudinally  to  the  two  crests, 
jndnding  and  formed  by  the  muscles  runninjj:  from  the  terga  to  near 
^e  basis  of  the  shell.  The  branchiae  are  likewise  attached  transversely 
to  the  sack,  under  the  basal  margins  of  the  terga. 

Mouth. — ^The  labrum  is  very  finely  hirsute,  without  teeth  ;  the  palpi 
liare  a  short  row  of  moderately  long  spines  along  their  exterior  basal 
^margins.  The  mandibles  have  four  rather  narrow,  sharp  teeth,  which 
^excepting  the  first)  have  double  points :  between  the  second  and  third, 
«nd  again  between  the  third  and  fourth  teeth,  there  is  a  single  small 
intermediate  tooth:  the  inferior  angle  is  irregularly  pectinated.     The 


*  These  have  been  described  by  Professor  Owen  in  the  second  volume  of  the 
'Descriptive  Catalogue  of  the  Museum  of  the  lloyal  College  of  Surgeons.' 
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muillK  are  hihiII  ;  tbere  it  a  Hnall  notch  beneath  the  two  npper  great 
■pinei,  and  a  iecond  notch  near  the  inferior  angle.  Betveen  the  oatcr 
mazitlte,  there  is  a  square-topped  mentum.  Hence  we  aee  that  the 
month  in  all  its  few  peculiarities,  resemblee  that  of  Coromila. 

Cirri. — These  are  short,  with  short  and  broad  segments  protn- 
berant  in  front.  The  pedicel  of  the  first  cirrus  is  very  broad,  and 
exteriorly  clothed  with  fine  hurs :  its  rami  are  slightlj  anequal  in 
length.  The  second  and  third  cirri  arc  very  short.  The  three  poaterior 
pairs  are  remarkable  from  (he  pairs  of  main  spines  being  placed  to 
close  ooe  nnder  the  other,  and  in  an  oblique  direction,  that  at  firri 
they  appear  to  form  a  single  crowded  transTerse  row :  the  dorsal  tnfts 
are  rather  large. 

Body. — The  body  is  remarkable  from  its  nearly  Tertical  poaitioo, 
and  from  the  much  elongated  pyramidal  form  of  the  prosoma,  extend- 
ing down  nearly  to  the  bottom  of  the  sack.  The  membrane  inveatini 
tlie  prosoma^resents  n  few  circular  folds,  falsely  appearing  like  aiti- 
culalious.  The  ocsopbagua  enters  the  stomach  rather  obliquely.  With 
respect  to  the  generative  system,  I  have  only  to  remark,  that  tbt 
vesiculie  seminales  are  of  great  length,  and  convoluted  to  a  remarkabU 
degree.  The  ovarian  cteca,  form  a  thick  layer  at  the  bottom  of  tht 
sack;  they  do  not  appear  to  extend  np  the  nhell  round  the  sack,  ^k 
only  other  point,  which  I  shall  here  mention,  is  that  beneath  the  baail 
articulation  of  the  first  cirrus,  there  is  a  longitudinal  swelling,  endinf 
in  a  freely  projecting  point,  -06  of  an  inch  in  length;  atfirat,  I  thought, 
that  we  here  hsd  a  rudiment  of  a  filamentary  appendage  like  those  fovnd 
in  several  Lepadidte  )  hut  closer  examination  showed  an  orifice  at  the 
apex,  leading  into  the  acoustic  meatus,  in  which  the  singular,  wrinkleti 
heart-ahaped  acoustic  vesicle,  mentioned  in  the  Introduction,  haagi 
suspended.  Alongside  the  freely  depending  point,  with  an  orifice  at  iti 
encl,  there  ia  a  smaller  upward  projecting  point,  without  any  orifice, 
but  hollow  within  and  lined  by  corium ;  I  believe  it  opens  internally 
into  the  acoustic  meatus. 
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first  probably  not  mach  above  the  -^^th  of  an  inch  in  diameter^  to  a 
eylinder  nearly  one  inch  in  diameter:  and  this  is  not  effected  by  the 
growth  of  the  radii,  for  the  radii  never  reach  the  basis,  and  the  basis  of 
coarse  has  to  increase  in  diameter  like  the  rest  of  the  cylindrical  shell. 
The  radii  serve  only  to  keep  the  summit  of  the  shell  wider  than  the 
basis,  which  is  the  natural  shape  of  this  species ;  and  in  large-sized 
specimens,  this  purpose  is  sometimes  aided  by  the  parietes  during  their 
downward  growth  decreasing  slightly  in  width.  In  ordinary  nearly  full- 
siied  specimens,  the  parietes  are  of  the  same  width  at  the  top  and 
bottom,  bat  in  some  large-sized  specimens,  as  just  stated,  they  even 
become  narrower  towards  the  bottom ;  as  they  grow  only  at  the  bottom, 
one  does  not  at  first  see  how  thev  can  ever  increase  in  width,  or  how  the 
older  shells  can  have  acquired  their  present  diameter.  But  an  examina- 
tion of  young  specimens,  from  *  1  to  *3  of  an  inch  in  diameter,  at  once 
serves  to  show  how  the  shell  attains  its  full  size  and  shape:  for  here 
the  parietes  are  all  found  to  increase  downwards  sensibly  in  width, 
though  at  a  much  slower  ratio  than  in  other  sessile  cirripedes;  in 
larger,  but  not  full-grown  specimens,  a  similar  increase  can  by  care 
be  detected :  hence  by  long-continued  growth  at  the  base  of  the  shell, 
with  the  removal  of  the  upper  part,  a  young  Tubicinella  of  small 
diameter  will  be  converted  into  an  old  one  of  large  diameter,  retaining 
daring  all  the  time  its  sub-cylindrical  form,  with  its  summit  rather 
broader  than  its  base.  With  respect  to  the  removal  of  the  upper 
part  of  the  shell,  this  seems  almost  constantly  going  on,  for  the  summit 
of  every  specimen  invariably  had  a  freshly  broken  aspect.  The  peculiar 
stracture  of  the  sheath,  which  is  the  strongest  part  ot  the  shell,  namely, 
its  division  into  oblique  layers,  separable  by  a  slight  force,  doubtless  is 
snbservient  to  the  repeated  breakage  of  the  summit.  In  some  species 
of  Tetraclita  and  of  Balanus,  gradual  disintegration  of  the  upper  part  of 
the  shell  is  a  necessary  element  in  the  growth  of  the  animal,  in  order 
that  the  orifice  may  increase  in  size,  and  here  we  have  mechanical 
breakage  equally  necessary. 

Some  curious  results  follow  from  the  peculiar  growth  of  Tubicinella 
just  described.  At  Plate  17»  fig.  3  b,  we  have  a  careful  drawing  of  a 
lateral  compartment,  together  with  its  radius,  (which  latter  does  not  here 
concern  us),  taken  from  a  shell  '2  of  an  inch  in  diameter.     The  two 

Erotracted  dotted  lines  show  the  form  which  this  compartment  would 
ave  assumed,  if  it  had  continued  growing  downwards  at  the  same  rate 
of  increase  in  width  as  hitherto.  But  the  increase  in  width  always 
seems  to  become  less  and  less  as  the  shell  grows  older;  hence  the 
dotted  lines,  representing  the  wall  after  long-continued  growth,  ought 
to  have  been  drawn  diverging  or  widening  still  more  slowly  than  they 
do.  The  lateral  compartment  in  fig.  3  a  is  the  exact  size  of  the  com- 
partment of  a  large  specimen  nearly  one  inch  in  diameter ;  in  this 
specimen  the  parietes,  far  from  increasing  in  width  downwards,  had 
commenced,  as  is  represented,  decreasing.  Compartments  of  all  inter- 
mediate sizes  between  those  figured  at  3  a  and  3  b  can  easily  be  shown 
in  diflferent  specimens.  From  these  facts  we  may  safely  infer,  that  if 
the  whole  growth  of  the  compartment  3  a  had  been  preserved,  instead 
of  its  upper  end  having  been  continually  chipped  away,  it  would  have 
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had  even  a  more  tapering  form  than  that  repnaeoted  by  the  whole  and 
dotted  line*  in  the  two  figures,  and  would  have  exceeded  >ix  inches  in 
length !  this  of  course  being  also  the  length  of  the  whole  abell.  The 
young  Tubicinella,  of  which  3  i  is  a  compBrtroent,  wo*  imbedded  in  the 
whale's  skin  nearly  up  to  the  level  of  its  operculum ;  if  it  had  lived, 
it  would  no  doubt  have  grown  to  the  length  just  specified,  vix.,  above 
six  inches,  but  ns  all  the  growth  is  at  the  lower  end,  the  bottom  of  the 
shell,  it  might  be  thought,  would  oeceBsarily  have  become  buried  in 
the  whale's  skin  to  this  same  depth  ;  and  the  summit  of  the  shell,  on 
this  same  view,  would  have  been  buried  to  a  depth  by  as  much  less  as  the 
height  or  length  of  the  old  shell  itself,  namely,  by  about  one  inch  and  a 
hairless  than  the  aix  inches.  As  far  ns  Icanjudgeftvm  an  ezaminatioa 
of  several  large  groups  of  full-grown  specimens,  preserved  in  their  im- 
bedded condition,  the  summits  of  the  shells  seem  always  to  lie  a  little 
beneath  the  surrounding  level  of  the  whale's  skin,  bnt  not  nearly  to  the 
extent  here  just  inferred.  Nor  can  I  believe  that  the  epidermis  of  the 
whale  haci  ceased  being  formed  under  these  specimeas,  whilst  it  bad  gone 
on  being  formed  all  round  them,  to  the  thickness  of  between  four  and  five 
inches,  and  that  it  bad  subsequently  disintegrated  to  this  same  tbickneas, 
— which  processes  would  account  for  the  summit  of  the  abell  being  still 
on  nearly  a  level  with  the  surface  of  the  whale.  The  view  which  aeems 
to  me  most  probable,  is,  that  the  rapid  downward  growth  of  the  ahdl, 
besides  indenting  the  whale's  skin,  at  the  same  time  slowly  pushes  the 
whole  shell  out  of  the  skin,  and  thus  continually  exposes  the  summit  to 
the  wear  and  breakage  which  seems  to  be  necessary  for  its  exiatence. 
On  this  view,  the  very  peculiar  form  of  Tuhicinella,  which  is 
during  hfe,  usmely,  the  slightly  greater  width  at  top  than  at 
is  heaiitifully  explained,  viz.,  for  the  sake  of  facilitating  the  protruuc 
of  the  shell ;  for  the  ordinsry  conical  shape  of  sessile  cirripedra,  wit 
the  apex  upwards,  would  have  rendered  the  pushing  out  of  an  imbedde 
shell  almost  imposaiblci  on  the  other  hand,  we  can  see  that  the  liki 
wise  very  peculiar,  concentric,  prominent  belts  may  be  neceaaaiy  I 
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iU.*-Norih  Atlantic  Ocean,  attached  to  Porpoises ;  Mus.  K.  T.  Luwe, 
Stcenstrup. 

This  Cirripede,  in  appearance  the  most  anomalous  of  its 
family,  has  aflSnities  distinctly  pronounced.  Four  years 
ago  the  Rev.  R.  T.  Lowe  sent  me  some  specimens,  which 
he  had  obtained  from  a  porpoise  between  Madeira  and 
England;  and  I  named  them  in  MS.  Siphonicella,  from 
their  relationship  to  Tubicinella, — a  fact  which  I  mention 
only  because  Sir  C.  Lyell  has  alluded  to  this  genus  under 
the  above  name  (without  any  description),  in  his  anniversary 
address  to  the  Geological  Society,  as  have  I,  in  my 
volume  (p.  156)  on  the  Ijepadidge.  Since  that  time  Pro- 
fessor Steenstrup  has  described  and  named  the  genus,  fully 
recognising  its  place  and  affinities,  and  has  most  kindly 
sent  me  a  magnificent  group  of  specimens. 

This  genus  singularly  resembles,  in  general  appearance, 
some  of  the  pedunculated  Cirripedes,  so  much  so  that  in 
the  specimens  sent  me  by  Mr.  Lowe,  hi  which  the  almost 
rudimentary  shell  was,  from  disintegration  and  its  deep  im- 
bedment,  not  plainly  visible,  I  did  not  in  the  least  doubt 
that  I  was  examining  a  new  genus  of  Lepadida^.  I  may 
mention,  as  a  proof  how  truly  all  the  parts  and  organs  are 
correlated  in  Cirripedes,  that  I  was  at  first  in  despair  when 
I  found  a  species  to  all  appearance  pedunculated,  with  its 
labrum  not  bullate,  its  palpi  of  large  size,  its  third  pair  of 
cirri  totally  unlike  the  fourth  and  succeeding  pairs,  and  with 
only  a  single  layer  of  muscles  round  the  peduncle ;  but  when, 
in  addition,  I  found  that  there  were  branchiie,  and  that  these 
were  double,  I  felt  convinced  that  I  was  dissecting  a  dis- 
guised sessile  cirri  pede,  and  that  its  true  place  was  near 
Coronula:  soon,  I  found  the  imbedded  and  almost  rudi- 
mentary shell,  of  which  a  mere  fragment  would  equally  well 
have  declared  the  true  position  and  relationship  of  the  whole 
animal.  Though  Xcnobalanus,  in  external  aspect,  is  so  com- 
pletely masked,  yet  in  its  habits,  namely,  in  living  attached 
on  Cetaceans,  as  in  its  essential  structure,  it  displays  its 
real  affinities.  In  the  course  of  the  following  description,  it 
will  be  seen  that  in  the  shell,  the  affinity  is  almost  equally 
close  to  Coronula  and  Platylepas,  but  that,  considering  the 
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whole  aDunal,  the  afi&nity  ia  somewhat  closer  to  TnbicioelliL 
XenobaUtDus  may  indeed  be  described  as  a  Tubicinella 
without  opercular  valves, — with  the  opercular  membrane 
thickened  down  to  the  basis, — and  with  the  shell,  excepting 
the  few  last-formed  basal  zones  of  growth,  almost  wholly 
removed  by  the  breakage  of  its  upper  end;  this 'remnant 
of  a  shell,  however,  presenting  some  strong  points  of 
resemblance  to  Coronula. 


XeNOBALAKUB  OLOBICIPITIS.      PI.  17,  fig.  4  a — 4  c. 


XEnoBAUMtia  GLOBicinTis.  Sleenttrup.  Vidcusk&belige  U 

fra  den  Natnrhist.  Forening  i 
Kjobeuhara,  for  Aant,  18S1.  Tkk. 
3,  fig.  11—15. 

General  Appearance. — The  Hbell  is  m  an  almost  radimeDtary  condi- 
tion,  and  appears  like  a  small  white  irregular  star,  imbedded  ap  to  ib 
top  ill  the  skin  of  the  porpoise.  Out  of  this  thio,  star-ahaped  shell,  i 
cylindrical,  fleiibk,  peduncle-formed  body  springs,  which  fonns  tbt 
mftin  part  of  the  animal ;  it  is  narrow  where  coming  out  of  the  ceDtnl 
cavity  of  the  star,  but  soon  acquires  its  full  diameter;  at  the  upper  end 
it  bos  a  reflexed  bood,  and  hence  is  broader,  and  this  has  tbe  appea^ 
ancc  of  forming  a  capitulum,  like  that  of  a  peduoculated  Cinipede. 
This  pteudo- capitulum  k  formed  by  a  membranous  reflexed  coUir  or 
hood,  wliich  is  very  narrow  at  tbe  lower  end  of  the  orifice,  close  nodcr 
tbe  mouth,  and  becomes  wider  and  wider  toward*  the  upper  and 
cariiml   or  posterior  riid  of  llic  orifice;  lieiicc  the  lower  refleied  edge 
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laring  oceanic  habits,  and  destitute,  to  a  remarkable  degree,  like 
Cenobalanus,  of  shelly  valves. 

The  largest  specimen  which  I  have  seen  was  very  nearly  two  inches  in 
ength :  in  this  specimen  the  star-shaped  shell  measured,  from  extreme 
point  to  point,  nearly  a  quarter  of  an  inch  in  diameter,  but  the  internal 
aivity  only  about  one  eighth  of  an  inch.  This  latter  measure  gives 
ilao  the  diameter  of  the  peduncle,  where  coming  out  of  the  shell ;  the 
liaroeter  just  beneath  the  hood,  was  in  this  same  specimen  rather 
more  than  a  quarter  of  an  inch,  and  therefore  greater  tlian  the  diameter 
iif  the  points  of  the  shell.  The  depth  of  the  shell  from  the  upper  rim 
to  the  basal  membrane,  iu  one  specimen  which  I  measured,  was  only 
one  twentieth  of  an  inch,  and  this  specimen  had  its  pseudo-peduncle 
one  inch  and  three  quarters  in  length,  consequently  thirty-five  times  as 
long  aa  the  shell  was  deep. 

Structure  of  Shell. — The  almost  rudimentary  shell  (fig.  4  b)  consists 
of  a  small,  thin,  six-rayed  disc,  formed  of  six  compartments,  each  of 
which,  instead  of  being  outwardly  convex,  as  in  ordinary  Cirripedes,  is 
deeply  bowed  inwards.  The  narrow  sutures  (««)  separating  the  six 
compartments,  run  along  the  middle  of  the  six  rays,  each  ray  being 
composed  of  the  bowed  ends  of  the  walls  of  the  adjoining  compart- 
ments. The  rays  are  a  little  curved  towards  the  carinal  end  of  the 
ahelL  It  is  remarkable  that  the  rostrum  is  smaller  and  less  deeply 
folded  inwards  than  the  other  compartments,  and  the  lateral  compart- 
ment! are  a  little  smaller  than  the  carino-lateral  compartments,  which 
18  exactly  the  reverse  of  what  is  usually  the  case.  Only  about  four 
tones  of  growth  have  been  preserved  iu  any  specimen,  and  conse- 
quently the  shell  is  very  nearly  of  the  same  diameter  at  the  top  and 
bottom  ;  for  the  upper  end  of  the  shell  is  rapidly  removed,  as  in  Tubi- 
dnella,  by  the  scaling  off  of  the  upper  rims  of  the  sheath,  and  by  the 
disintegration  of  the  walls.  The  zones  of  growth  are  commonly  not 
piled  exactly  over  each  other,  but  rather  obliquely,  as  represented  in 
fig.  4  h.  Each  zone  projects,  forming  a  prominent,  sharp,  toothed 
ridge  round  the  shell.  In  Coronula  (PI.  16,  fig.  6)  and  its  allies,  the 
outer  lamina  of  the  wall  is  formed  by  the  union,  a  little  above  the 
basal  margin,  of  ledges  running  along  the  sides  of  the  longitudinal 
septa.  In  Xenobalanus  (PI.  17,  fig.  4  c)  similar  ledges  are  less  perfectly 
joined,  and  apertures  seem  always  to  be  left  in  transverse  rows  under 
the  transverse  toothed  lidges,  which  latter  arc  best  seen  in  fig.  4  b.  The 
apertures,  of  course,  are  covered  by  memhrnne.  The  transverse  ridges 
are  surmounted  by  knobs  arising  from  the  longitudinal  septa ;  and  the 
knobs  themselves  are  capped  by  other  little  heads,  which  are  not  repre- 
sented in  the  drawing.  Owing  to  tLese  projections,  and  to  the  pro- 
minence of  the  transverse  ridges  and  of  the  longitudinal  septa,  the 
external  membrane  is  attached  so  firmly  to  the  shell  that  even  with 
the  aid  of  caustic  potash  it  can  hardly  be  separated. 

The  internal  cavity  of  the  shell  is  small :  it  approaches  a  hexagon  in 
shape,  with  the  rostral  side  very  short,  and  the  lateral  sides  curved  in- 
wards. It  is  lined  by  a  rather  thick  sheath,  which  descends  very  near 
to  the  basal  membrane;  the  sheath  is  divided  into  very  distinct,  succes- 
sive convex  zones  of  growth.     The  external  membrane  of  the  pseudo- 
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peduncle  is  att&ched  with  remarlcable  strength  to  tlieee  rib-like  vum 
of  the  sheath.  The  ala:  (a  in  fig.  4  b)  are  represented  by  mere  angulai 
■boulders,  receired  into  very  slight  notches,  and  placed  at  the  inita 
ends  or  entrances  of  the  double  walls,  or  rays  as  1  bsTe  called  then. 
With  respect  to  the  radii,  they  also  are  iu  an  extremely  mdimeDtarr 
condition  ;  but  a  thin  Isycr  of  shell,  apparently  coDtinuons  and  homo- 
logous with  the  sheath,  eitciida  from  the  sheath  along  both  aide)  «f 
each  ray,  and  on  the  rusCral  side  (whence  the  radius  onght  to  aiiac), 
about  half-way  from  the  end  of  the  ray,  gives  rise  to  a  projection  or 
ridge  (d,  iu  fig.  -J  6)  which  ruus  from  the  top  to  the  base  of  the  shillov 
shell.  From  this  longitudinal  ridge,  aejita,  parallel  to  the  baaia,  exieod 
to  nearly  the  extremity  of  the  ray  or  double  wall.  Theae  reprettot 
tlie  radii ;  but  they  never  grow,  so  as  to  increase  the  diameter  of  tbt 
shell.  These  radii  evidently  correspoud  to  the  additional  or  pseiidv- 
radii  in  Corooula,  which  in  Uiat  genus  lie  between  the  parallel,  as  faeit, 
and  folded  paneCes.  Of  the  true  radius,  having  the  same  thickncM  M 
the  paries,  I  here  saw  only  traces  in  an  inteiual,  very  alij^ht.  longi- 
tudinal ridge  running  up  the  shell,  close  to  the  outer  eztremitj  of  t»A 
ray  or  double  wall. 

The  membranous  Bogie  is  united  all  round  to  a  rather  wide  BMpd 
membrane  which  is  infiected  from  the  outer  surface  of  the  shell.  Tlu 
cemeut-glands  appear  to  be  mere  enlargements  of  the  cement-trunki) 
which  latter  extend  in  two  nearly  straight  and  parallel  lines.  FioBi 
each  gland  two  cement-ducta  proceed,  one  of  which  runa  parallel  to 
the  cement-trunk. 

The  pseudo-peduncle,  forming  the  main  part  of  the  animal,  has,  u 
far  as  external  appearance  is  concerned,  been  sufEciently  described.  Ik 
part  forming  the  hood  apparently  answers  to  the  protuberant  lips  of  tbc 
operculum,  and  the  lower  part  to  tlie  sub- cylindrical  shell  of  Tubiciodti; 
both  shell  and  peduncle  iu  the  two  genera  beiu^  wider  at  top  than  i( 
' chip  awny  (an  actiun  always  in  progrt«} 
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The  sack  eztendB  down  to  within  the  almost  rudimentary  shell :  the 
tonic  lining  it  is  annsually  strong ;  indeed,  in  the  reflexed  hood-like 
portion,  it  is  as  strong  as  the  properly  external  membrane.  The  latter 
■eema  to  be  moulted  in  large  strips,  and  not  in  a  single  piece,  like  the 
circular  membrane  in  Balanus :  just  above  the  shell,  fragments  of 
three  or  four  of  these  outer  coats  are  retained  by  their  very  firm  attach- 
ment to  the  sheath.  The  two  layers  of  corium,  lining  the  outer  mem- 
brane of  the  pseudo-peduncle  and  the  inner  tunic  of  the  sack,  instead  of 
being,  as  usual,  united  almost  continuously  togetlier,  stand  some  little 
way  apart,  and  are  connected  by  longitudinal  septa ;  hence,  in  a  trans- 
verse section,  especially  of  the  lower  part,  the  sack  is  surrounded  by  an 
irregular  ring  of  square  tubes  of  corium.  The  muscles  surrounding  the 
sack  and  imbedded  in  the  inner  fold  of  corium,  are  very  thinly  spread 
out ;  they  branch,  and  even  sometimes  cross  each  other ;  they  are  more 
numerous  at  the  carinal  and  rostral  ends,  but  certainly  cannot  be  said 
to  form  six  (or  five)  bundles,  as  in  all  other  sessile  cirripedes.  Some 
of  the  fasciae  extend  down  to  the  very  basis,  and  some  up  to  the  sum- 
mit, to  near  the  two  little  horn-like  projections.  I  could  not  perceive 
any  transverse  striae  on  these  muscles.  Altogether,  they  are  very 
weak,  and  cannot  have  much  power  in  moving  the  whole  peduncle- 
like  body. 

BranehiiB. — ^These  are  largely  developed :  they  are  attached  to  two 
approximate,  longitudinal,  fleshy  crests,  which  extend  more  than  half- 
way down  the  sack,  along  the  carinal  margin.  Each  branchia  is 
double,  the  two  folds  being  united  where  attached  in  a  transverse  line 
across  the  sack,  on  a  level  with  the  attachment  of  the  body.  The 
inner  fold  is  much  smaller  than  the  outer ;  not  extending  half  so  far 
down  the  sack,  and  not  extending  so  far  transversely ;  it  is  also  hardly 
at  all  plicated.  The  larger  and  plicated  fold  extends  down  considerably 
below  the  lower  end  of  the  prosoma,  and  altogether  fully  equals  one  third 
of  the  entire  length  of  the  animal,  measured  from  the  shell  to  the  sum- 
mit of  the  orifice.     Both  folds  are  formed  of  very  delicate  membrane. 

Mouth, — Labrum  unusually  prominent,  as  measured  from  its  basal 
margin  to  the  crest,  which  is  but  slightly  notched,  hairy,  and  without 
teeth.  Palpi  broad,  heart-shaped,  clothed  on  their  inner  sides  by  a 
thick  brush  of  spines,  which  here,  as  on  the  other  gnathites  and  cirri, 
are  almost  all  doubly  serrated.  On  the  outer  margin  of  the  palpi  there 
are  a  few  longer  spines.  Mandibles  villose,  with  five  teeth,  of  which 
the  fifth  is  very  small  and  of  irregular  shape :  the  inferior  angle  is 
broad  and  pectinated.  There  are  no  intermediate  teeth  between  the 
second,  third,  and  fourth  teeth,  as  in  the  three  foregoing  genera.  Had 
I  not  known  that  tlie  lower  main  mandibular  teeth  were  always 
laterally  double  in  the  Balaninee,  and  had  I  not  observed  how  obscure 
this  structure  was  in  Coronula  and  Tubicinella,  I  should  have  over- 
looked the  merest  vestiges  of  double  teeth  in  the  present  genus ;  in- 
deed, in  some  specimens  the  teeth  seemed  to  be  absolutely  single. 
The  maxillse  are  villose :  their  edge  exhibits  a  trace  of  being  notched 
under  the  two  great  upper  spines.  The  outer  maxilla;  are  bilobed,  but 
not  very  plainly :  between  these  organs  there  is  no  little  prominent 
nientum,  as  in  the  three  previous  genera. 
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Cirri. — The  cirri  ate  ahort,  p&rticularif  tbe  tbree  knterior  pun. 
The  segment!  in  all  are  ticgular,  from  being  to  much  compremJ,  u 
ahort,  and  of  such  great  breadth  ;  they  are  protuberant  in  fh>at.  Id 
the  second  and  third  cirri,  the  broad  lateral  fmcea  of  tbe  wgomtit 
with  the  exception  of  the  posterior  face  of  the  posterior  rsinni,  are 
almost  bare  of  spines,  lu  the  three  posterior  pairs  of  cirri  (PI.  29, 
fig,  6),  the  segments  are  protuberant  in  front,  and  aupport  three  pain 
of  abort  thick  spines,  with  an  iutermediate  tuft;  the  dorul  tufts  are 
nnasuaUy  small :  their  pedicels  are  remarkable  from  the  upper  aeg- 
ment,  and  the  upper  part  of  the  lower  segment,  being  produced  into 
•  rounded  protuberance,  dotted  with  spines :  I  have  met  with  a  similar 
atructare  only  in  SealpeHum  vulgare.  In  the  third  pair  (fig.  5)  then 
ia  only  a  trace  of  this  Btnictiire ;  and  in  the  second  pair  the  anterior 
margin  of  tlie  pedicel  is  straight,  and  clothed  with  three  tufts  of  bristles. 
The  pedicel  of  the  first  cirrus  is  very  broad,  aud  clasps  the  month. 

The  cirri  and  mouth  are  dark  chocolate  red,  like  the  outside  of  the 
animal  and  the  upper  part  of  the  sack.  The  thorax  is  redder  and 
paler.  Tbe  four  posterior  articulations  of  the  tborax  are  straight  and 
transverae;  the  nest  segment,  or  that  corresponding  with  the  second 
pair  of  cirri,  is  slightly  inflected,  in  the  usual  way,  towards  the  pro- 
soma.  The  prosoma  is  pale  coloured,  extraordinarily  elongated,  and 
bluntly  pointed  ;  it  extends  down  (see  the  dotted  outline  in  Fl.  17, 
fig.  4  a)  about  one  third  of  the  length  of  tbe  whole  sDimal.  Tlie 
orifice  leading  into  the  acoustic  sack  forma  a  freely  depending  little 
point  beneath  the  basal  articulation  of  the  first  cirrus.  The  atomacfa 
m  the  uppermost  part  is  deeply  and  closely  plaited  longitudinally, 
but  has  no  ceeca ;  it  runs  down  (externally  coated,  aa  usual,  by  (ht 
testes)  to  the  lower  point  of  the  prosoma,  and  is  then  doubled  bacl: 
on  itself,  BO  that  it  is  very  long. 

Generative  Si/atem. — The  probosci formed  penis  ia  short  and  thick, 
and  covered  with  very  minute  tufts  of  bristles :  there  is  no  knife-edged 
projection  at  its  dorsal  base.     The  vesiculre  seminales  are  much  c 
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AJiniiiet, — ^Thit  eenuB  presents  very  varied  affinities  to  Tubicinella, 
Coronals,  and  Platylepas.  To  the  latter  it  is  more  especially  allied  in 
the  compartments,  being  singly  folded  inwards,  though  the  sides  of 
the  folds  are  not  here  closely  pressed  together,  as  in  Platylepas :  in 
both  these  genera  the  fold  is  less  deep  in  the  rostrum,  of  which  fact, 
in  Platylepas,  the  final  cause  is  evident,  but  here  there  seems  no  cause, 
exeeptiDg  the  simple  one  of  affinity.  Xenobalanus  is  further  allied  to 
Platylepas,  in  the  lesser  size  of  the  inner  fold  of  each  branchia,  compared 
with  the  outer,  and  in  the  structure  of  the  cement-glands,  and  to  a 
certain  extent  in  tliat  of  the  sheath.  To  Coronula  the  special  alliance 
is  shown  by  the  remarkable  character  of  the  pseudo-radii  lying  between 
the  parallel  and  adjoining  walls,  and  in  the  general  character  of  the 
dni :  in  Coronula  we  have  the  terga  sometimes  quite  aborted,  and  the 
acuta  of  small  size,  thus  exhibiting  a  tendency  to  the  entire  absence  of 
opercular  valves,  so  remarkable  in  Xenobalanus.  To  Tubicinella,  the 
aUiance  is  still  more  plainly  shown  in  the  external  shape  of  the  whole 
animal,  wider  at  top  than  at  bottom, — in  the  opercular  membrane 
descending  almost  to  the  very  base — in  the  relative  positions  of  the 
different  parts  and  organs — in  the  upper  end  of  the  shell  continually 
waling  off — ^in  the  prominence  of  the  transverse  external  ridges — in  the 
aheath  being  divided  into  successive  zones  of  growth,  and  being  pro- 
longed nearly  to  the  basal  membrane — and  in  the  edges  of  the  alae 
being  smooth.  Internally,  the  resemblance  is  also  plainly  shown,  in  the 
strength  of  the  internal  tunic  of  the  sack — in  the  branchiae  springing 
from  two  approximate  fleshy  crests — in  the  freely  depending  acoustic 
orifices — in  tne  form  of  the  thorax  and  prosoma — and  consequently  of 
the  alimentary  canal. 

Seeing  the  state  of  the  almost  rudimentary  shell,  it  is  not 
diflScult  to  imagine  its  total  disappearance.  Thinking  of 
this,  it  occurred  to  me  to  doubt  for  a  few  minutes,  whether 
Anelasma,  described  in  my  volume  on  the  Lepadidae,  which 
presents  many  points  of  resemblance  with  Xenobalanus, — - 
viz.,  in  colour,  in  the  strength  of  the  internal  membrane  of  the 
sack,  in  the  size  of  the  orifice  with  its  thin  membranous  mar- 
gin, in  the  entire  absence  of  opercular  valves,  and  in  epizoic 
habits, — ^might  not  in  truth  be  a  sessile  cirripede,  in  an  ex- 
tremely altered  condition ;  for  the  cirri  of  Anelasma  are  in  so 
nidimentary  a  state^  and  the  mouth  in  so  modified  a  condi- 
tion, that  the  internal  characters  by  which  pedunculated  cirri- 
pedes  can  be  distinguished  from  the  Balaninse,  though  not 
from  the  Chthamalinse,  are  almost  lost.  But  if  Anelasma 
had  belonged  to  either  of  the  two  sub- families  of  the  Bala- 
nidse,  the  sack  would  have  penetrated  almost  to  the  bottom 
of  the  peduncle ;  there  would  have  been  only  a  single  layer 
of  longitudinal  muscles  round  the  peduncle;   and  there 
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would  not  have  existed  ovigerous  frsena.  I  believe  tliat 
Aiielasma  and  Xenobalanns  are  only  analogically  connected, 
being  no  more  related  together  by  true  affinity,  than  any 
other  two  genera  in  the  Lepadidae  and  Balanidse. 


Sub-Family — Chth  am  alin  *. 

Siell  with  the  rostrum  having  ala,  hut  vnthout  radii: 
rostro-lateral  compartments  without  alts  on  either  side: 
jiarietes  notporoae. 

Mouth  with  the  lahrum  buJlatc -,  palpi  hardly  touching 
each  other  ■■  third  pair  of  cirri  with  the  seymenta  resembliitj 
those  of  the  fourth  pair. 

The  shell  in  this  sub-family  consists  of  four,  six,  or  eight 
compartments,  with  the  addition,  in  Catophragmus,  of  several 
whorls  of  Buppleoiental  compartments  or  scales,  like  those 
forming  the  lower  part  of  the  capitulum  in  Pollicipes.  The 
rostrum  has  nlse  and  no  radii ;  in  shape  and  size  it  resembles 
the  carina.  The  rostro-lateral  compartments  are  destitute  of 
alae ;  in  all  cases  they  overlap  the  adjoining  compartments, 
and  have  radii  (when  such  are  developed)  on  both  sides. 
'  1  the  genus,  Pachylasiua.  however,  the  shell  must  be  looked 
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liOolung  to  the  animBl's  body.  The  Labrum  is  always 
;iFollea  and  bullate,  and  though  hollowed  out,  is  never  notched 
n  the  middle.  The  Falpi  are  rather  small,  and  have  not  their 
ips  neariy  touching  each  other.  The  mandibles  generally 
lave  their  lower  main  teeth  laterally  single,  though  some- 
imes  they  are  double  :  the  inferior  angle  is  always  pectinated. 
Che  masilUe  are  always  notched  under  the  upper  pair  of 
;reat  spines.  Of  the  Cirri,  the  third  pair  much  more  closely 
esembles,  in  external  structure  and  powers  of  movement, 
he  fourth  than  the  second  pair,  though  sometimes  a  few 
f  the  basal  segments,  especially  on  the  anterior  ramus,  are 
hickly  covered  with  bristles,  as  on  the  segments  of  the 
econd  pair.  In  three  species  belonging  to  two  genera, 
here  are  caudal  appendages,  resembling  those  generally 
iresent  amongst  the  Lepadidae,  but  never  found  in  the 
laJaninee.  l^e  BranchiEe  are  generally  smaller  than  in  the 
talaniaee;  and  are  sometimes  quite  rudimentary. 

In  the  introductory  description  (p.  152  and  176)  of  the 
'^mily  Balanidse,  I  have  already  discussed  the  relations  of 
be  Chthamalinee  to  the  Balaiiinx,  and  of  the  several  genera 
o  each  other,  so  that  I  need  not  here  re-enter  on  the  sub- 
act. 


12.  (?c«/M— Chthamalus.      pi.  18,  19. 

Ghthamalub.    Batumi.    Memoire  di  Storia  Naturole,  IS30. 
EuoAFHiA.     Omrad.    Journal  Acad.  Nat.  Sc.  Fhiladelpbis,  vol.  7, 
1834. 

Compartments  six:  basis  membranous,  but  sometimes  in 
'^earance  calcareous,  owinff  to  the  inflected parietes. 

Diatribntion  mundane ;  attached  genenllj  to  littoral  rocks  and  sbells. 

This,  the  typical  genus,  is  the  largest  and  widest  distri- 
boted  group  of  the  sub-family  ChthamaliuEe.  The  founder 
if  the  genus  apparently  did  not  perceive  its  essential 
iharacter ;  Savigny,  however,  as  is  evident  from  the  excellent 
ignre  in  the  great  work  on  .(Egypt,  perfectly  understood 
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the  difference  between  Chtliamalus  and  Balanus.  I  ms 
first  indebted  to  Dr.  J.  E.  Gray  for  explaining  to  me 
this  difference ;  but  the  only  publi3hed  account  which  I 
have  met  with  is  in  a  paper  by  the  Rev.  R,  T.  Lowe,"  in 
which  he  states,  on  the  anlhority  of  Mr.  Clark  of  Bath,thit 
in  Chthamalus  the  anterior  compartment  or  rostrum  his 
alae  like  the  posterior  coinpartmeiit  or  carina,  the  anterioi 
or  rostro-lateral  compartments  being  destitute  of  aln.  Theae 
characters  being  exactly  reversed  in  Balanus,  as  I  have 
already  explained  (p.  170)  under  the  sub-family  of  Bali- 
ninse. 

The  shell,  owing  apparently  to  its  containing  much  aninul 
matter,  is  particularly  subject  to  disintegration ;  and  when 
thus  much  affected  it  ia  quite  impossible  to  distinguish  the 
species  by  external  characters.  It  is,  in  fact,  best  to  cast 
on  one  side  external  appearance,  though  when  the  shells 
happen  to  be  well  preserved,  each  species  has  its  own  peco- 
liar  aspect.  We  have  in  this  genus  smooth  and  plicated, 
cylindrical  and  depressed  varieties  of  most  of  the  species- 
The  development  of  the  radii  is  very  apt  to  vary,  and  evai 
the  compartments  often  become  so  completely  united  and 
calcified  together  that  the  sutures  are  almost  or  quite  ohll- 
terated.  A.  more  serious  difficulty  in  discriminating  the 
species,  arises  from  the  fact  of  the  opercular  valves,  not  oolj 
varying  extremely  in  external  appearance  in  consequence  trf 
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often  80  completely  masked,  owing  to  its  varying  shape, 
its  obliterated  sutures,  its  deeply  disintegrated  and  punc- 
tured surface,  and  by  the  corroded  condition  of  its  opercular 
▼alves,  that  I  have  found  this  species,  in  the  collections  of 
Baturalists  who  have  attended  to  cirripedes,  arranged  actually 
on  the  same  tablet,  mingled  with  specimens  of  JBalanus 
ialanaides.  I  have  myself  several  times  found  it  less 
troublesome  to  discriminate  these  two  genera  by  the  in- 
cluded animal's  body  than  by  the  shell,*  though  the  latter, 
when  well  preserved  and  developed,  possesses  such  ob- 
viously well-marked  characters :  the  same  thing  has  occurred 
to  me  with  some  of  the  other  species. 

General  Appearance. — The  shell  is  generally  depressed, 
but  sometimes,  when  growing  in  groups,  cylindrical.  The 
surface  is  either  smooth  or  longitudinally  folded ;  and,  as 
already  stated,  very  apt  to  be  deeply  disintegrated.  The 
radii,  when  developed,  are  narrow,  with  their  summits 
oblique  and  rounded ;  but  they  are  often  quite  absent,  and 
sometimes  even  the  sutures  are  almost  obliterated.  The 
rostrum  and  carina  are  of  the  same  shape  and  size,  and  the 
two  lateral  compartments  on  each  side  are  of  nearly  equal 
breadths.  The  orifice  is  generally  sub-rhomboidal,  being 
widest  towards  the  carinal,  instead  of  towards  the  rostr^ 
end,  as  is  usual  in  Balanus :  but  in  Chtliamalus  fissm  the 
orifice  is  narrow  and  elongated.  The  opercular  valves  have 
their  apices  generally  disintegrated  and  worn  away,  and  are 
then  seen  to  be  deeply  locked  together.  The  colour  of  the 
shell  is  dirty  white  or  dull  purplish-red  or  brown ;  but  in 
C.  intertextus  rich  violet-purple.  The  species  are  small,  not 
often  exceeding  half  an  inch  in  basal  diameter,  with  the 
exception  of  C.  Hembeli,  of  which  I  have  seen  a  specimen 
two  and  three  quarters  of  an  inch  in  diameter. 

Scuta. — These  present  no  particular  character,  excepting 
in  most  cases  the  large  development  of  the  articular  ridge, 
«nd  sometimes  the  presence  of  a  furrow  above  the  articular 

•  It  will  be  fouad  ultimately  to  save  time  and  trouble,  to  soak  for  half  an 
'^Ur  in  hot  caustic  potash,  a  specimen  out  of  each  group  of  shells  to  be 
^^K^Uikined,  and  then  well  wash  and  brush  the  separated  valves  and  compart - 
^^^lits ;  this  process  has  been  followed  by  me  with  all  the  species  here  to  be 
described. 

29 


aitaclicd  to  a  small  pit  at  the  basi-sc 
— a  fact  of  which  I  have  observed 
genus.  Ill  C.  iiili'iie,vliiH  the  terga 
together,  without  even  a  suture 
Iiitei'iial  face.s.  In  C.  lleniheVi  the  v 
by  a  few  longitudinal  furrows. 

The  Terga,  hke  the  scuta,  havi 
ridge  and  deep  furrow.  In  many 
and  in  C.  scaAroaus  the  valve  is  ni 
triangular  and  nearly  equilateral, 
pressores  muscles  are  well  developed 
fig.  2  d,p)  these  crests  are  united  intt 
with  the  outer  lamina  of  the  valve,  f 
in  C.  Hembeli  the  crests  are  fumishe 
The  opercular  membraiie  is  narron 
nished  with  a  few  minute  spines. 

Structure  of  Parietes. — The  pi 
composed  of  successive  layers  of  s^ 
varies  in  condition  in  the  same  speci 
or  marked  with  branching  impressc 
or  often  irregularly  punctured  for 
Owing  to  these  tubuli,  the  wails,  w 
grated,  often  become  punctured, 
varieties  of  both  C.  stellatua  and  scab 

DOrteH  bu  irro™-'!"  ^ -'- 
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oeiu,  the  whole  basis  was  calcareous,  being  absolutely 
ntinuous  with  the  inner  lamina  of  the  puietes,  showing 
at  the  latter  bad  grown  flatly  inwards  all  round,  and 
.d  then  become  confluent  in  the  middle,  so  that  there  was 
>  loBffer  any  basal  membrane ;  excepting,  no  doubt,  that 
lieh  had  existed  in  the  younger  stage,  and  which  would 
■■  preserved  in  a  functionless  condition  between  the  surface 
attachment  and  the  inflected  parietes. 
When  an  opercular  valve  or  compartment  is  dissolved  in 
id,  layers  of  tissue  are  left,  and  these  are  seen  to  be  pe- 
itrated  by  tubuli,  which  enter  at  the  punctures  before 
BDtioned  on  the  inside  of  the  shell:  these  tubuli  often 
ind  in  groups  of  three  or  four  together ;  they  are  about 
^th  of  an  inch  in  diameter.  Besides  these  irregularly 
ittered  tubuli,  there  are  in  the  opercular  valves  of  C. 
liauiatug,  innumerable  smaller  parallel  tubuli,  running 
the  external  investing  membrane. 
Shucture  of  the  Badii  and  Ala. — The  radii,  when  de- 
loped,  are  always  rather  narrow.  Their  recipient  furrows 
B  generally  nearly  as  broad  as  the  radii  themselves.  Their 
ges  are  either  quite  smooth,  as  in  C.  antennatua  ;  or  very 
isiy  crenated;  or,  as  in  C.  dentatm  and  Hembeli  (PI.  18, 
;.  S  a,  5  a),  so  strongly  crenated  as  to  make  the  suture, 
»th  extenially  and  internally,  toothed :  in  these  two  species, 
e  radii  are  ribbed  in  transverse  lines  parallel  to  the  basis, 
ch  rib  corresponding  with  one  of  the  projecting  and  in- 
rlocking  teeth  on  the  sutures.  In  C.  iwtertextus,  and 
uch  less  plainly  in  most  specimens  of  C.  acabrosus  (Fl.  19, 
;.  1  a,  2  a),  we  have  a  stnicture  in  appearance  veiy  different, 
r  the  radii  here  consist  of  several  very  oblique  plates,  {i.  e. 
arly  parallel  to  the  parietes]  on  both  sides  of  the  sutures, 
liim  are  interfolded  or  locked  together:  I  believe  that  this 
ructure  is  a  mere  modiflcation  of  that  in  C.  dentatus  and 
embeli,  the  transverse  ridges  on  the  radii  of  those  species 
ling  here  developed  into  oblique  plates.  We  shall  hereafter 
eetwith  a  similar  structure  in  the  genus  Verruca ;  to  which 
inns,  until  meeting  with  these  two  species  of  Chthamatus, 
lad  thought  that  the  interfolding  sutures  had  been  confined. 
ie  alas  have  their  edges  generally  finely  crenated  :  during 
ametric  growth  (when  such  takes  place),  they  arc  rarely 
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added  to  above  the  level  of  the  opercular  membnne,  and 
hence  their  summits  are  oblique :  in  C.  intertaelus,  however, 
the  alse  are  laterally  added  to  above  the  opercular  mem- 
brane, and  their  recipient  furrows  are  likewise  added  to,  of 
which  fact  I  have  seen  no  other  distinct  instance  in  koj 
genus ;  hence  on  both  sides  of  the  sutorea,  in  the  sheath  (U 
this  species,  the  lines  of  growth  are  uptiu-ned.  In  Bome 
much  disintegrated  specimens,  both  of  C.  steUatiu  (var. 
dcpressus)  and  of  C  antennatus,  the  radii  have  been  corroded 
away,  and  the  diametric  growth  is  effected  exclusively  by 
the  growth  of  the  alte,  which  are  moreover  much  exposed, 
and  rendered  conspicuous.  The  sheath  descends  a  mode- 
rate distance  down  the  shell.  When  a  shell  is  boiled  in 
potash,  the  sutures  (excepting  when  abnormally  calcified 
together,  as  very  often  happens  with  some  speciea)  always 
fall  apart,  showingthattheunion  is  simplybyanimalised matter. 
Basis. — The  basis  is  always  membranous;  but  we  have 
seen,  in  C.  intertextus,  that  the  walls  form  a  flat  ledge  all 
round  the  base,  and  that  in  old  specimens  of  C.  Hembeli,  they 
grow  so  far  inwards  and  become  so  completely  confiuetlt,  that 
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it  is  hairy,  and  in  some  pectinated  with  short  spines.  The 
palpi  are  of  moderate  size.  The  mandibles  have  from  three 
to  five  main  teeth,  the  number  sometimes  varying  even  in 
the  same  species :  the  lower  teeth  are  either  plainly  double 
laterally,  or  very  obscurely  double,  or  to  all  appearance  quite 
ungle :  a  rather  large  lower  portion  of  the  mandible  is  finely 
pectinated.  The  maxillae  are  always  notched  under  the  two 
or  three  large  upper  spines:  the  notch  bears  some  fine 
spines :  beneath  the  notch  there  are  some  large  spines,  and 
at  the  inferior  angle  some  smaller  ones. 

Cirri. — The  first  and  second  pairs  are  always  very  short 
compared  with  the  four  posterior  pairs.  The  rami  of  the 
first  pair  are  slightly  unequal.  The  third  pair,  in  length 
aud  arrangement  of  the  spines,  very  closely  resembles  the 
three  posterior  pairs;  in  C  intertexttts,  however,  the  few 
basal  segments,  chiefly  on  the  anterior  ramus,  are  thickly 
dothed  with  bristles,  like  the  segments  of  the  second  cirrus. 
In  C.  aniennatus  (PL  29,  fig.  2),  the  anterior  ramus  of 
this  same  third  pair  is  usually  (one  single  specimen  being 
excepted)  much  elongated,  having  at  least  twice  as  many 
s^ments  as  the  posterior  ramus,  but  the  number  is  vari- 
able; and  these  segments,  cither  all,  or  only  the  upper 
ones,  instead  of  having  their  spines  regularly  arranged  in 
pairs,  in  a  double  row,  are  surmounted  each  by  a  circle  of 
spines:  I  suspect  that  these  elongated  rami  of  the  third 
cirrus  act  as  antennae.  It  can  hardly  be  an  accidental  coin- 
cidence, that  certain  genera,  as  Lysmata  and  Pandalus, 
amongst  the  Macrourous  Crustaceans,  have  the  same  leg 
(homologically  the  second  thoracic  limb)  elongated  and 
antenniformed.  Certain  varieties  of  C,  stellatus  and  drratus, 
also,  have  the  anterior  ramus  of  this  same  third  cirrus  con- 
siderably elongated.  We  are  thus  reminded  of  the  remark- 
able variability  in  the  numbers  of  the  segments,  and  in  the 
arrangement  of  their  spines,  in  the  cirri  of  Tetraclita  porosa  ; 
in  that  species,  however,  it  was  chiefly  the  terminal  seg- 
ments of  the  posterior  ramus  of  the  third  cirrus  which  were 
so  highly  variable.  The  three  posterior  pairs  of  cirri  in 
Chthamalus  support  from  three  to  five  pairs  of  main  spines 
o&  each  segment,  the  number  often  var)'ing  in  the  same 
species,   with   some   minute  intermediate   bristles.      TU^ 
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dorsal  sarfaces  of  these  segments,  in  aome  <^  the  speciei, 
are  serrated  in  an  uptrard  direction. 

hodij,  ^-c. — The  body  does  not  present  any  particulu 
character :  in  C.  Kahrmvi  there  is  a  slight  ridge  running 
from  tlic  base  of  the  first  cirrus  towards  the  adductor 
scutoruni  muscle :  this  ridge  is  clothed  with  a  few  hairs; 
there  are  also  some  hairs  at  the  corinal  end  of  the  sack.  In 
C.  denlatus,  also,  there  are  hairs  on  the  outer  tunic  of  the 
prosonia.  In  two  species  which  I  opened,  there  were  no 
caeca  to  the  stomach.  The  ova  vary  in  length  from 
'\^^^\\i  of  an  inch  in  length;  they  arc  packed  in  two  lamelhe 
lying  on  each  side  of  the  animal's  body.  The  larva  just 
escaped  out  of  the  egg,  in  C.  atellatia,  scahrostu  and  i^- 
tatia,  had  a  lai^e  proljosciformed  mouth, 

Brane/iia. — Tliese  present  a  very  singular  amount  of 
difference  witliin  the  limits  of  the  same  genus.  In 
C  gfenaiaH  and  aiitennattta  we  have  a  simple  fillet,  tapering 
a  little,  barely  plicated,  and  about  half,  or  more  than  half, 
as  long  as  the  sack  ;  in  C.  acabroms  the  branchiBe  are  entirely 
aljortcd,  or  are  perhaps  represented  by  the  slight  hairy  ridge 
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Ban^. — The  species  are  found  all  round  the  world,  from 
(as  far  as  I  have  seen)  54° — 55°  north,  to  Cape  Horn,  in 
55* — 56*  south.  All  the  species,  of  the  habits  of  which  I 
kiiow  anything,  are  littoral;  and  in  many  parts  of  the  world 
are  excessively  numerous,  quite  covering  large  spaces  of  the 
coast-rocks,  and  often  coating  the  coast-shells.  C/ithamalua 
dailatua  is  littoral,  like  the  other  species;  but  it  often  lives 
attached  on  Balanua  tintinnabulutn  and  amphitrite,  on 
the  bottoms  of  ships  arriving  in  British  ports  from  the 
west  coast  of  Africa.  I  do  not  know  of  any  instance  of 
more  than  two  species  occurring  in  the  same  region.  Some 
of  tiie  HKcies  have  large  ranges :  C.  scabrosui  extends  from 
tbe  Falkland  Islands  and  Tierra  del  Fuego  to  Peru;  and 
C.  atdlatM  has  an  enormous  extension  over  almost  the 
whole  world,  excepting  the  west  coast  of  South  America  and 
Australia.  I  do  not  believe  any  species  of  the  genus,  owing 
iHobably  to  their  littoral  habits,  have  hitherto  been  found 


1.  Ghthamalds  btbllatus.     pi.  18,  fig.  \a — l^i. 

Lepia  BtELLiTA.    Poll.    Teatacea  Utriusquc  Siciliie  (1795),  Tab.  5, 

fig.  18— ao. 

—    DEPRKSSA  (por.)    lb..  Tab.  6,  fig.  18—16. 
CuTHAHALDs  fiiKLLATUS.    BoMiMi.    Memoire  di  Storia  Natnnk 
(laaO),  Tab.  3,  fig.  21—34. 

—  GiABEB  (oiir'.)     Ramani.     lb. 

—  BTELUTUS.       Philippi    (!)       DLinmentio    MoUiuc. 

Lefas  fuhctatus.    Montagu  (!)    Testacca  Britnimica  (1S03). 

Skeil  while  or  gray,  generally  much  corroded  and  punc- 
**"«/;  radii  {loken  present)  narrow,  with  their  sutural 
^'ipeit  mo»t  finely  crenated :  teryuni  with  the  crests  for  the 
'^pressor  rnuscie  depending  barely  beneath  the  basal,  margin. 

^ar.  {a,  communU)  fig.  1  a,  I/;  Shell  eonieal  depreg»td,  upper  part 
^®»"rorfed,  wall*  folded,  mturea  moderately  plain  or  obt  Hera  led ;  radii 
"**'  dneloped;  orifice  broadly  ovaf. 
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Far.  (&)  :  Sh^  elongated,  tub^lindrieati  ailnrei  oUUermiedi  tar- 
face  mxeh  corroded ;  orifice  almott  eireular. 

Far.  (e,  commniui)  fig.  le.  le,  1  A ;  SheU  eowal,  JiOded,  ww- 
timei  covered  by  membrane  i  radii  developed,  narrom;  orifke  n^ 
hexagonal,  toothed. 

Far.  (d,  fragUia)  fig.  1  d:  Shell  conical,  emooth.  Hum  ;  eompartmenti 
eaeily  teparabte,  pale-eolowed  ;  radii  developed,  narro»o  ;  orijiee  largt, 
toothed,  tub-hexagoTud. 

Far.  (e,  depreasua)  fig.  lb,  Ig,  1  A :  SheU  much  depreeeed,  ewrfiti 
much  corroded,  tmoolh:  alee  largely  exposed,  marked  by  line*  of  growli: 
radii  not  pretent ;  parieteeontheunderKdeoftennepportedbypillatt: 
orifice  tub-hexagonal. 

^riJ.-.-SautherD  shores  of  England,  Ireluid,  Isle  of  Man,  Heditemoeai, 
Uadetra,  Cape  de  Verde  lalands.  Southern  United  States  (Cbarlestown),  Walt 
Indies,  Brazil  (BahJa),  Rio  PlaU  (Guritti  Island),  Had  Sea,  Philippine  Areb- 
pelago.  Coast  of  Chiiu,  Golf  of  Corea,  Oregon  or  NorthenL  CBtifonua- 

This  species  is  very  widely  distributed  and  extremely 
common.  On  the  coast-rocks  of  the  southern  shores  of 
England  it  is,  in  parts,  even  more  numerous  than  Hat 
Balanus  balanoidea,  with  which  it  often  grows  mingled- 
As  already  stated,  it  is  often  confounded  in  British  collec- 
tions with  this  species  of  Balanus,  under  the  name  of 
BcUanm  punctatus;  that  Montagu  bad  this  Chthamalus  in 
view,  when  describing  his  Lepas  punctatus,  is  certain,  from 
his  original  specimen  in  the  British  Museum,  but  wbetber 
this  was  the  case  with  his  predecessor,  Pulteney,  in  tbe 
Dorset  Catalogue,   I  do  not  feel  so  sure.     CitAamah» 
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Cmtml  The  iIwIIb  when  crowded,  are  rendered  cylindrical,  and 
nore  or  leaa  elongated,  with  tlie  tutures  ss  viewed  externally  quite 
obBterated ;  the  aarface  m^ed  tad  much  disintegrated ;  and  the  orifice 
nearly  circular:  in  this  extreme  condition  I  have  seen  spedmens  from 
England,  from  near  Genoa,  and  from  the  mouth  of  tne  Plata:  the 
qiedniena  from  these  last  two  localitiea  were  of  remarkable  aiie,  being 
ulf  an  inch  in  diameter,  and  rather  more  than  half  an  inch  in  height. 
AgBin,otberBritishBpedineni(fig.lr),  though  not  nearlyao  common,  are 
nuher  ateeplyconical,  and  liave  not  only  their  Butures  diatinct,  but  narrow 
ndiiareplaiuly  developed  on  apparently  both  sideaof  the  sutures;  in  this 
cue  &e  orifice  is  slightly  toothed,  and  is  rather  elongated :  I  have  aeen 
apedmens  in  this  condition,  but  with  their  walls  rather  more  deeply 
folded,  from  the  Cape  de  Verde  and  Philippine  Archipelago.  Other 
apecimeni,  from  some  nnknown  tropical  «ea,  differed  only  in  the  w&lla 
being  but  alighlly  folded,  and  being  so  perfectly  preserved  as  to  be 
externally  covered  with  memhraue :  tliis  latter  circumstance  gave  the 
■pecimens  a  peculiar  appearance.  In  this  condition  were  some  sped' 
niena  (fig,  1  d)  attached  to  oysters  sent  to  me  by  Professor  Agassis,  from 
Charlestown  ;  and  which  dilTered  from  all  the  others  that  I  have  seen,  in 
tbe  thinneaa  and  smoothness  of  their  compartmentB,  and  in  the  facility 
villi  which  the  compnrtments  separated  from  each  other  and  from  tbe  anr- 
fue  of  attachment :  hence  1  have  called  this  form,  which,  until  fiodiug 
more  important  diflerenceH,  [  must  rsnlc  as  a  variety,  yra^iVu.-  it  has 
■tninger  claims  than  the  other  varieties  to  be  specifically  separated  j 
bat  1  suspect  that  it  baa  been  exposed  to  some  peculiar  modifying 
conditions. 

Laatly,  we  have  the  variety  (fig.  1  6)  excellently  figured  and  described 
bj  Foli,  under  the  name  of  X.  depreua  :  this  is  much  depressed,  with  the 
mils  thin,  notfolded,  with  the  surface  much  corroded,  with  the  sutures 
very  distinct,  with  the  radii  not  at  all  or  barely  developed,  but  with 
the  alse  largely  developed,  and  marked  with  lines  of  growth,  resulting 
trota  the  diametric  growth  of  the  shell :  the  orifice  is  hexagonal,  but 
broedeat  towarda  tbe  carinal  end  !  most  of  the  specimeai,  but  not  all, 
hawe  on  the  under  sides  of  tbeir  compartments  rugged  pillars  depend- 
ing from  beneath  the  alee,  for  the  purpose,  apparently,  of  supporting 
tbe  much  depressed  shell.  This  much  depressed  variety  attains  a 
In^er  basal  diameter  (but  not  a  greater  bulk  or  intern^  capacity) 
dm  any  other  variety,  namely,  sometimes  three  quarters  of  an  inch. 
lite  grtAt  pecuharities  of  this  variety  result,  apparently,  from  ita  much 
depressed  form,  deeply  corroded  not  folded  walls,  and  considerable 
diametric  growth ;  from  the  latter  cause  the  aUe  are  largely  developed  ; 
■a  I  can  find  neither  internally  nor  externally  any  fixed  diagnostic 
diaracter  I  have  not  hesitated  to  rank  this  form  as  a  variety.  Poli 
feand  his  specimens  mingled  with  the  ordinary  C.  sle/fatus,  on  the 
ahores  of  Sicily ;  and  I  collected  at  St.  Jago,  in  the  Cape  de  Verde 
Archipelago,  somespecinieiiBnearly  as  well  characterised,  also  associated 
Wth  tht  common  variety. 

The  shell  itself  is  dirty-white  or  gray,  or  brown :  in  some  varieties, 
faowerer,  the  white  is  nearly  pure ;  internally  the  parietes  are  generally 
tinted  dull  purple.     The  corium  of  the  sack  ia  dark  greenish-black. 
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with  a  white  edge  to  the  lipi  lining  the  aperture  betveen  the  opercnlu 

Structure  of  Shell  and  Radii,  ^c. — The  under  nit  of  the  panetmti 
either  quite  smooth,  or  marked  with  alight,  branching,  deprcMcd 
lines;  or  mamillated  ;  or  irregular!  jstndded  with  lai^  pore*.  I  ban 
already  alhided  to  the  pillars,  depending  from  the  under  aidei  nf  tbt 
aln  in  most  specimenB  of  car.  depresttu :  these  pillars  tend  tn  fori 
ridges,  parallel  to  the  eidea  of  the  compBrtment,  like  those  we  sbkll 
presently  see  in  certaiD  specimens  of  C.  tcabronu.  The  r«dii  are  vetj 
narrow,  when  best  developed  ;  tbeir  edges,  when  diiarticulated,  can  M 
Been,  when  examined  by  a  strong  lens,  to  be  finely  crenated.  lit 
edges  of  tlie  als  are  likewise  very  finely  crenated. 

Seuta. — The  outline  of  these  valves  varies  considerably  is  apedmen 
taken  out  of  the  same  group:  webaveelther  a  nearly  equilateral  triangle 
(lig.  I/)or  the  tergal  margin  (I  e)is  much  shorter  than  the  other  raargJH- 
There  is  always  a  deep  depression  for  the  addactor  muscle,  and  a  amilt 
pic  of  very  variable  depth  for  the  lateral  depressor.  But  the  teijil 
margin  offers  the  greatest  variability ;  here  we  see  a  very  prominent 
articular  ridge  or  fold,  having  either  a  straight  edge  or  a  single  ot 
double  prominence  (fig.  1  e — 1  A).  In  specimens  in  the  same  cronp  we 
find  considerable  variation  in  these  points ;  bnttbe  amountof  difieivM 
is  sometimes  so  great,  that  I  long  hesitated  whether  to  rank  somerf 
the  varieties  ns  species.  The  Terga,  likewise,  vary  greatly  in  ahi^ 
and  width  :  in  some  of  the  commonest  varieties  (and  in  var,  depi  tmu) 
the  valve  is  very  narrow,  with  the  under  surface  channelled  or  concaft: 
in  other  varieties  the  valve  is  much  broader  and  flatter,  ^e  aparii 
bnt  slightly  developed.  The  crests  for  the  depressor  muacles  baidf 
descend  beneath  the  basal  margin  of  the  valve.  The  articular  ridge,  ii 
some  varieties  (as  in  specimens  from  Madeira  and  the  Ctipe  de  *«d( 
Islands),  is  extremely  prominent  andatraight(l/);  in  othet«,it  is  Utda 
prominent  and  deeply  sinaous(I  A).  This  great  variability  in  the  articdir 
Tiiargina  of  the  scutum  iiuii  tergum  atniiia  to  be  maitily  due  to  the  cot- 
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in  var.  depreiauM,  and  in  a  cylindrical  var,  from  La  Plata,  there  was 
qaite  a  tuft  of  small  spines  above  the  notch. 

Cirri. — ^The  outer  surface  of  the  pedicel  of  the  second  cirrus  bears 
a  toft  of  long,  fine,  plumose  hairs :  the  terminal  segments  of  the  rami 
of  this  cirrus  sometimes  (as  in  the  La  Plata  specimens)  support  a  clump 
of  coarsely  pectinated  spines.  In  specimens  having  six  segments  in 
the  shorter  ramus  of  the  second  cirrus,  the  shorter  ramus  of  tlie  third 
drma  had  fifteen  segments.  The  two  rami  of  the  third  cirrus  areusuaily 
equal  in  length  and  in  the  number  of  their  segments ;  but  in  the  Brazilian 
■pecimen  there  were  fifteen  segments  in  the  posterior,  and  tweuty-six 
in  the  anterior  ramus ;  in  another  specimen,  fixed  on  a  tropical  Perna, 
there  were  in  the  two  rami  of  this  third  cirrus  eighteen  and  twenty- 
four  segments.  In  the  three  posterior  pairs  of  cirri  each  segment 
carries  either  four  or  five  pairs  of  main  spines :  the  segments  vary  a 
little  in  the  degree  to  which  tliey  are  elongated,  being  most  elongated 
in  the  var.  from  La  Plata,  with  an  elongated  shell. 

Varieties. — It  will  have  been  observed,  that  the  shell,  in  the  speci- 
mens from  several  distant  quarters  of  the  world  over  which  this  species, 
tt  I  believe,  ranges,  differs  considerably  in  external  a3pect :  so  do  the 
opercular  valves ;  and  so  do  the  parts  of  the  mouth  and  cirri :  but  I 
eannot  make  out  that  these  difierences  are  coordinated.  Thus,  var, 
depresnu,  which  is  so  entirely  difierent  from  the  others  in  appearance, 
differs  only  internally  in  the  presence  of  a  tuft  of  fine  spines  above  the 
notch  of  the  maxillee;  and  this  character  is  found  in  the  La  Plata 
TsrietT,  which,  as  far  as  the  shell  and  opercular  valves  are  concerned, 
u  At  the  other  end  of  the  scale  of  variation.  Again,  var./ragilis,  from 
Charlestown,  presents,  in  the  animal's  body,  hardly  any  difierence.  The 
Brazilian  specimens,  which  in  the  shell  and  operculum  offer  only  quite 
common  characters,  have  the  remarkable  peculiarity  of  a  considerable 
diftrence  in  the  length  and  number  of  the  segments  in  the  rami  of 
the  third  cirrus ;  they,  also,  have  the  segments  of  the  sixth  cirrus  con- 
nderably  elongated,  and  the  labrum  finely  toothed.  Of  these  pecu- 
liarities one  alone,  namely,  the  inequality  in  the  rami  of  the  third  cirrus, 
bat  in  s  lesser  degree,  is  common  to  the  specimens  adhering  to  the 
tropical  Perna,  which  had  a  shell  very  unlike  the  Brazilian  variety,  but 
which,  on  the  other  hand,  difi'ered  scarcely  in  a  single  character  from 
some  other  specimens  from  an  unknown  tropical  sea,  in  which  the 
rami  of  the  third  cirrus  were  quite  equal.  The  La  Plata  specimens 
differ  most  in  internal  characters,  viz.,  in  the  tuft  of  fine  spines  above 
the  notch  of  the  maxillae,  in  the  coarsely  pectinated  spines  on  the  tips 
of  the  second  pair  of  cirri,  in  having  the  segments  of  the  sixth  cirrus 
much  elongated,  and  in  the  apex  of  the  branchise  being  abruptly 
pointed ;  yet  in  the  shell  and  operculum  they  were  identical  with  cer- 
tain Mediterranean  varieties.  From  these  several  facts,  I  must  believe 
tbat  all  the  widely  distributed  forms  here  grouped  together,  do  really 
belong  to  the  same  species. 
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2.    ChTHAMALDS  AyTSNN&TDS.       PI.  18,  fig.  2. 

Shell  conical,  generally  smooth :  vhen  not  deej^  comM 
of  a  pale  dirfif  fiesh-colour :  sutures  altraya  distinct:  radii, 
when  present,  with  their  sutural  edges  quite  smooth. 


General  Aftpearaiux  and  Slruchire  of  SMI, — Shell  conical,  ntha 
■mooth ;  when  not  much  corroded,  of  $.  pale  dirty  fleab-colovr ;  oftn 
coTcred  by  roecnbrane;  aometimea  deeply  corroded,  estrvmrly  mggcd, 
Hud  then  of  a  brown  colour;  in  this  condition  not  mach  pQnctnred, 
u  generally  is  the  cue  with  C.  tteliatu*.  Sutnrei  almost  alwayt  quite 
distinct ;  rarely  the  ahell  becomea  cylindrical  with  the  aaturea  ouite- 
rated.  Orifice  moderately  elongated,  aab-hezagoaal.  Radii  rathr 
narrow,  but  not  ao  narrow  aa  in  C.  tUUatua,  araootb,  with  their  apptr 
margina  very  obliqae :  when  disarticulated  their  edeea  are  quite  amoMb. 
The  edge^  of  the  al«e  are  aometimea  crenated,  and  aometimea  not  Mt 
being  ooly  marked  by  linea  of  growth ;  they  are  often  rather  thick. 
The  parietea  are  uaually  rather  thicic,  with  their  internal  aurftM 
amooth,  and  not  mamillaied,  as  ia  ao  often  the  caae  with  C.  tletlata. 
The  lai^fett  apecimena  which  I  have  aeen,  were  '6  of  aa  inch  in  ImhiI 
diameter. 

Opercular  Fahet. — Theae  are  hardly  diatingniabable  from  tboae  of 
C.  aleUatv*.  The  only  very  alight  difiereuce  which  I  can  point  oat  ii, 
that  the  cresta  for  the  tergal  depreaaorea  are  leas  spread  oat,  and  depend  . 
e  benenlh  the  basal  margin  of  the  valve;  and  lastly,  ihatlbe 
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numbefB  varied  in  about  these  proportions ;  bnt  in  one  single  specimen 
the  nnmbers  were  eqoal.  Not  only  did  the  number  of  segments  thus 
vary  in  the  two  rami,  bat  likewise  the  arrangement  of  the  spines  on 
the  aegments  in  the  anterior  and  longer  ramus ;  in  some  specimens  the 
spines  on  all  the  segments  were  arranged  in  a  single  circle,  and  then 
the  organ  bad  a  specially  antenniformed  appearance:  in  other  speci- 
mens, some  of  the  lower  segments  (in  one  case  thirteen  in  number)  had 
the  spines  placed  in  regular  pairs  precisely  as  on  the  posterior  ramus, 
and  as  on  the  three  posterior  pairs  of  cirri.  Under  the  genus  I  have 
pointed  out  the  resemblance  between  this  structure  and  that  occurring 
m  certain  Macrourous  Crustaceans.  The  pedicel  of  the  third  cirrus 
had  its  spines  more  crowded  and  irregular  than  on  the  three  posterior 
pairs  of  cirri.  The  segments  in  the  latter  vary  in  bearing  either  three 
or  four  pairs  of  main  spines.  The  whole  dorsal  surfaces  of  the  lower 
a^ments  of  the  several  posterior  cirri  are  serrated  in  an  upward 
direction  by  short  spines,  but  to  a  variable  degree. 


3.  Ghthamalus  cirratus.     pi.  18,  fig.  4ia,  4d. 

Shell  white  or  gray :  sheath  and  operctdar  valves  generally 
dothed  by  fimbriated  membrane :  tergum^  with  its  basi-carinal 
angle  depending  and  pointed. 

Hab. — ^Peru,  Chile,  Chiloe,  Northern  Chonos  Islands.  Attached  to  littoral 
rocks,  and  sometimes  to  littoral  shells,  often  mingled  with  Chthamalus  acabrosus ; 
Mas.  Brit.,  Coming,  Darwin. 

Crtneral  Appearance  and  Structure  of  Shell. — Shell  dirty  white  or 
gray :  sometimes  tinted  pale  purple  within :  irregularly  conical,  or  much 
depressed,  or  cylindrical  and  much  elongated.  Generally  much  cor- 
roded, aometimes  well  preserved  and  covered  by  membrane.  Orifice 
rather  large,  of  variable  shape.  Sutures  often  quite  obliterated. 
Radii  when  developed  narrow,  with  their  sutural  edges,  as  well  as  those 
of  the  alee,  generally  very  finely  crenated,  but  to  a  variable  degree. 
The  membrane  lining  the  sheath  and  covering  the  opercular  valves,  is 
remarkable  from  each  zone  being  fimbriated ;  for  this  expression  is  more 
eorrect  than  to  say  that  the  membrane  bears  a  row  of  spines,  though 
the  fimbriae  do  approach  in  character  to  spines ;  sometimes,  though 
rarely,  the  fimbriae  are  branched.  The  largest  specimens  which  I  have 
seen  (from  Coquimbo  and  Valparaiso)  were  half  an  inch  in  basal  dia- 
meter, and  some  of  these  were  so  much  elongated  as  to  be  one  inch  in 
beigbt. 

Scuta. — ^The  scuta  are  rather  narrow :  they  have  a  somewhat  pecu- 
liar appearance,  from  the  articular  furrow  being  wide,  and  from  the 
artiealar  ridge  projecting  with  a  uniform  curvature :  the  pit  for  the 
lateral  depressor  muscle  has  some  minute  crests,  of  which  I  have  seen 
in  the  for^;oing  species.    The  TVrya  vary  somewhat  in  shape : 
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added  to  above  the  level  of  the  opercular  membnne,  and 
hence  their  sumniitB  are  oblique :  in  C.  intertemtus,  however, 
the  alee  are  laterally  added  to  above  the  opercular  mem- 
brane, and  their  recipient  furrows  are  likewise  added  to,  of 
which  fact  I  have  seen  no  other  distinct  instance  in  aoy 
genus ;  hence  on  both  sides  of  the  sutures,  in  the  sheath  of 
this  species,  the  lines  of  growth  are  upturned.  In  Boroe 
much  disintegrated  sijecimens,  both  of  C.  steUahis  {var. 
depreaam)  and  of  C.  nfitennatus,  the  radii  have  been  corroded 
away,  and  the  diametric  growth  is  effected  exclusively  by 
the  growth  of  the  olie,  which  are  moreover  much  exposed, 
and  rendered  conspicuous.  The  sheath  descends  a  mode- 
rate distance  down  the  shell.  When  a  shell  is  boiled  in 
potash,  tlie  sutures  (excepting  when  abnormally  calcified 
together,  as  very  often  happens  with  some  species)  always 
fall  apLirt.showingthattheunion  is  simplybyanimaltsed  matter. 
Baais. — The  basis  is  always  membranous  ;  but  we  have 
seen,  in  C.  intertextus,  that  the  walls  form  a  flat  ledge  all 
round  the  base,  and  that  in  old  specimens  of  C.  Hembeli,  they 
grow  so  far  inwards  and  liecorae  so  completely  confluent,  that 
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DombefB  Taried  in  about  these  proportions ;  bnt  in  one  single  specimen 
the  nnmbers  were  eqoal.  Not  only  did  the  number  of  segments  thus 
my  in  the  two  nimiy  but  likewise  the  arrangement  of  the  spines  on 
the  segments  in  the  anterior  and  longer  ramus ;  in  some  specimens  the 
spines  on  all  the  segments  were  arranged  in  a  single  circle,  and  then 
the  oorgan  had  a  specially  antenniformed  appearance:  in  other  speci- 
mens, some  of  the  lower  segments  (in  one  case  thirteen  in  number)  had 
the  spines  placed  in  regular  pairs  precisely  as  on  the  posterior  ramus, 
and  as  on  the  three  posterior  pairs  of  cirri.  Under  the  genus  I  have 
pointed  oat  the  resemblance  between  this  structure  and  that  occurring 
m  certain  Macrourous  Crustaceans.  The  pedicel  of  the  third  cirrus 
had  its  spines  more  crowded  and  irregular  than  on  the  three  posterior 
pairs  of  cirri.  The  segments  in  the  latter  vary  in  bearing  either  three 
or  fbnr  pairs  of  main  spines.  The  whole  dorsal  surfaces  of  the  lower 
aliments  of  the  several  posterior  cirri  are  serrated  in  an  upward 
Erection  by  short  spines,  but  to  a  variable  degree. 


3.  Ghthamalus  cirratus.     pi.  18,  fig.  4  a,  4  3. 

Shell  white  or  gray :  sheath  and  opercular  valves  generally 
dotied  by  fimbriated  membrane :  teryum,  with  its  basi-carinal 
OMffle  depending  and  pointed 

Hah. — ^Peru,  Chile,  Chiloe,  Northern  Chonos  Islands.  Attached  to  littoral 
rocks,  and  sometimes  to  littoral  shells,  often  mingled  with  Chthamalua  scabrosus ; 
MuB.  Brit.,  Cuming,  Darwin. 

Cfenerai  Appearance  and  Structure  of  Shell. — Shell  dirty  white  or 
gray :  sometimes  tinted  pale  purple  within :  irregularly  conical,  or  much 
depressed,  or  cylindricid  and  much  elongated.  Generally  much  cor- 
roded, sometimes  well  preserved  and  covered  by  membrane.  Orifice 
rather  large,  of  variable  shape.  Sutures  often  quite  obliterated. 
Badii  when  developed  narrow,  with  their  sutural  edges,  as  well  as  those 
of  the  alse,  generally  very  finely  crenated,  but  to  a  variable  degree. 
The  membrane  lining  the  sheath  and  covering  the  opercular  valves,  is 
remarkable  from  each  zone  being  fimbriated ;  for  this  expression  is  more 
oorrect  than  to  say  that  the  membrane  bears  a  row  of  spines,  though 
the  fimbriae  do  approach  in  character  to  spines ;  sometimes,  though 
rarely,  the  fimbriae  are  branched.  The  largest  specimens  which  I  have 
seen  (from  Coquimbo  and  Valparaiso)  were  half  an  inch  in  basal  dia- 
meter, and  some  of  these  were  so  much  elongated  as  to  be  one  inch  in 
height. 

Seuta. — ^The  scuta  are  rather  narrow :  they  have  a  somewhat  pecu- 
liar appearance,  from  the  articular  furrow  being  wide,  and  from  the 
aiticQJar  ridge  projecting  with  a  uniform  curvature :  the  pit  for  the 
lateral  depressor  muscle  nas  some  minute  crests,  of  which  I  have  seen 
tiaees  in  the  for^;oing  species.    The  Ter^a  vary  somewhat  in  shape : 
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hollow  or  IK  pitted :  the  radii,  in  foot,  may  be  «dd  to  be  fiiUed,  fa1a 
the  parietes,  only  more  Bymmetricall;  aod  dhttowIt,  so  that  the  poinli 
in  the  oppoud  edges  interlock.  The  edgea  of  alR  are  aemkted,  bnt 
more  finely  than  the  mdii.  The  parietei  are  rather  thin,  with  their 
under  aurraces  generally  smooth.  The  aheath  does  not  descend  hi 
down  the  shell.  The  colour  of  the  corium  lining  the  sack  and  the 
animal's  bod;  Taries  conaiderably,  being  either  almost  black  or  pale 
purple;  and  the  specimens  adhering  to  ships'  bottoms  are  iatenallj 
almofit  white.  Of  these  latter  spedmena,  1  ha?e  seen  some  'G  of  as 
inch  in  basal  diameter :  of  corroded  specimens  attached  to  littoial 
shells,  I  have  not  seen  one  quite  '4  of  an  inch  in  basal  diameter. 

Seula,  with  the  articular  ridge  very  prominent ;  the  pit  for  the 
adductor  is  deep,  and  there  an  generally  some  distinct,  thoogh 
minute,  pits  for  die  lateral  depressores.  The  Terga  (fig.  3  e)  ban  the 
articular  ridge  very  prominent ;  and  the  carinal  margin  is  rather  more 
arched  and  protuberant  than  in  the  other  species. 

Moulh. — The  crest  of  the  labrum  is  toothed:  the  pal[H  are  short, 
truncated,  with  long  spines  arising  from  their  ends,  and  along  tk 
basal  exterior  margin.  In  the  mandibles  the  firat  tooth  is  seated  ratbei 
far  from  the  succeeding  teeth :  the  inferior  part  is  coarsely  pectinsted! 
the  maxillE  are  deeply  notched.  The  tips  of  second  pair  of  Cirri  hsR 
many  coarsely  pectinated  spines  :  the  shorter  ramns  had  aix  segmcnb, 
whilst  the  shorter  ramus  of  the  third  pair  had  eighteen  swments :  tbe 
segments  on  the  posterior  cirri  carry  five  pain  of  main  spinea. 

Branehim,  ^e. — These  consist  ofa  double  fold,  the  outer  one  being  tlie 
lai^at,  and  the  inner  semi-circular,  as  has  been  described  under  tlie 
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im  tke  West  Indies,  but  it  was  the  variety  which  bo  com- 
only  adheres  to  ships'  bottoms.  This  variety  often  arrives 
.TO  in  British  ports ;  and  I  liave  seen  a  specimen  picked 
I  dead  on  the  beach  near  Dubhn. 


Cmthahalus  Hehbeli.    Tab.  18,  fig.  5  a — bd,  e. 

E(7A«PHIA  Hmbbu.     Conrad.    Journal  Acad.  Nat.  Sc.  FhUadclphis, 
vol.  7, 1831,  PI.  20,  fig.  6. 

S^ell  dull  reddish-purple:  sutaret,  when  not  ohliteratedt 
•med  bjf  interlocking  teeth  .-  basis  aometimes  rendered  cal- 
reoua  by  the  inflexion  of  the  parietes  :  scutum  with  two  or 
•ee/urrowa  extending  duton  the  middle  of  the  valve. 

lai. — California,  near  S.  Diego,  accorJing  to  Conrad.    Mus.  Brit.,  Camiug. 

I  have  seen  five,  old,  lai^e  specimens,  from  an  unknown 
ality,  with  their  whale  surfaces  deeply  corroded,  and 
th  most  of  the  sutures  obhtcratcd;  and  three  separated 
Ivea  of  a  young  specimen.  From  these  materials,  imper- 
t  as  they  are,  I  feel  no  hesitation  in  identifying  this 
icies  with  the  Euraphia  Hembeli  of  Conrad,  which  is  re- 
irkable  in  several  respects,  and  especially  from  being 
;aDtic  in  size,  compared  to  other  members  of  its  sub- 
oily. 

Teiteral  Appearance  and  Structure  of  Shell. — Tlie  young  specimen 
'.  Sb,  about  '7  of  on  incii  in  baeal  diainettr)  consists  ouly  of  tbe 
iuB,  ftod  tbe  two  lateral  cunipartnieiitti ;  but  tbese,  as  far  as  1  csu 
ge,  reaemble  the  apecinieu  tigurcd  and  described  by  Conrad,  which 
I  two  inches  in  dianieier.  Sliell  deprcened,  spreading,  surface  mo- 
■tely  nmooih,  covered  by  brownish  membrane:  shell  itself  pnle  dull 
diah-purple.  Tbe  radii  are  not  very  narrow,  with  tlieir  summits 
nded  and  very  oblique:  their  edges  are  tootbed,  and  their  cxternnl 
fftces  are  transversely  ribbed,  in  correxpoudenee  with  the  interlocking 
ata  of  the  euturcs.  On  the  intfmnl  snrfnce,  tbe  tootbed  anturc  is 
vieible,  except  near  the  base  of  tbe  abdl,  owing  to  the  overlapping 
he  site.  Tbe  alie  have  oblique  suniuiita,  wbich  are  slightly  notched 
ng  to  the  upturned  prominent  lines  of  growth.  The  parietea  are 
ik ;  their  basal  internal  surfaces  are  rugged,  with  slightly  branching 
;ea. 

,'he  old  Mpeciniens  (fig.  a  a)  are  <>a  much  corroded  that  not  a  particle  of 
30 
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hollov  or  are  pitted :  the  ndu,  in  flut,  dm;  be  tdd  to  be  Added,  Uke 

the  parietes,  ooly  more  Bytnmetrically  and  namwlj,  w  that  the  pointa 
in  the  oppoaed  edgei  interlock.  The  edgn  of  dse  are  aemted,  bat 
more  finely  than  the  radii.  The  parietes  are  rather  thin,  with  tbrir 
under  aurracee  generally  amooth.  The  aheath  doea  not  dcaeend  hr 
down  the  ahell.  The  colour  of  the  corium  lining  the  aack  and  the 
animal's  body  variea  conaiderably,  being  either  almost  black  or  pale 
purple;  and  the  specimens  adhering  to  ships'  bottoms  are  internally 
almost  white.  Of  these  latter  specimens,  I  have  seen  some  '6  of  an 
inch  in  baBsl  diameter :  of  corroded  specimens  attached  to  littotal 
shells,  I  have  not  seen  one  quite  '4  of  an  inch  in  basal  diameter. 

Scuta,  with  the  articular  ridge  very  prominent :  the  pit  for  the 
adductor  is  deep,  and  there  are  generally  some  distinct,  thoi^ 
minute,  pits  for  the  lateral  depressores.  The  Terga  (fig.  3  e)  hare  the 
articular  ridge  very  prominent ;  and  the  carinal  mai^n  ia  rather  more 
arched  and  protuberant  than  in  the  other  species. 

Mouth. — The  crest  of  the  labrum  is  toothed:  the  palpi  are  short, 
truncated,  with  long  spines  arising  from  their  ends,  and  along  the 
basal  exterior  margin.     In  the  maudibles  the  first  tooth  is  seated  rmt]Mr~ 
far  from  (he  succeeding  teeth:  the  inferior  part  is  coarsely  pectinated:-i 
the  maxillse  are  deeply  notched.     The  tips  of  second  pair  of  Cirri  hsT^ 
many  coarsely  pectinated  spines  ;  the  shorter  ramus  had  six  segn 
whilst  the  shorter  ramus  of  the  third  pair  had  eighteen  segmenta ; 
segments  on  the  posterior  cirri  carry  five  pairs  of  main  apinea. 

Branehia,  ^c. — These  consist  of  a  double  fold,  the  outer  one  being  tl 
largest,  and  the  inner  semi-ctrculiu*,  as  Itaa  been  described  under  tl 
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firom  the  West  Indies,  but  it  was  the  variety  which  so  com- 
monly adheres  to  ships'  bottoms.  This  variety  often  arrives 
alive  in  British  ports ;  and  I  have  seen  a  specimen  picked 
up  dead  on  the  beach  near  Dublin. 


6.  Ghthamalus  Hembeli.     Tab.  18,  fig.  5  a — bd,  e. 

EuBAPHiA  Hembeli.     Conrad.    Journal  Acad.  Nat.  So.  Philadelphia, 

vol.  7, 1834,  PI.  20,  fig.  6. 

SAell  dull  reddish-purple:  sutures,  when  not  obliterated^ 
formed  by  interlocking  teeth :  basis  sometimes  rendered  cal- 
careous  by  the  inflemon  of  the  parietes :  scutum  mth  ttoo  or 
tkree  furrows  extending  down  the  middle  of  the  valve. 

Hob, — CSalifornia,  near  S.  Diego,  according  to  C!onrad.    Mus.  Brit.,  Camiug. 

I  have  seen  five,  old,  large  specimens,  from  an  unknown 
locality,  with  their  whole  surfaces  deeply  corroded,  and 
with  most  of  the  sutures  obliterated ;  and  three  separated 
valves  of  a  young  specimen.  From  these  materials,  imper- 
fect as  they  are,  I  feel  no  hesitation  in  identifying  this 
species  with  the  Euraphia  Hembeli  of  Conrad,  which  is  re- 
markable in  several  respects,  and  especially  from  being 
gigantic  in  size,  compared  to  other  members  of  its  sub- 
bmily. 

General  Appearance  and  Structure  of  Shell, — The  young  specimen 
(fi^.  5  6,  about  '7  of  an  inch  in  basal  diameter)  consists  only  of  the 
earina,  and  the  two  lateral  compartments ;  but  these,  as  far  as  I  can 
judge,  resemble  the  specimen  figured  and  described  by  Conrad,  which 
was  two  inches  in  diameter.  Sliell  depressed,  spreading,  surface  mo- 
derately smooth,  covered  by  brownish  membrane:  shell  itself  pale  dull 
Teddish-purple.  The  radii  are  not  very  narrow,  with  their  summits 
toonded  and  very  oblique :  their  edges  are  toothed,  and  their  external 
MirfaGes  are  transversely  ribbed,  in  correspondence  with  the  interlocking 
points  of  the  sutures.  On  the  internal  surface,  the  toothed  suture  is 
not  Tisible,  except  near  the  base  of  the  shell,  owing  to  the  overlapping 
of  the  alee.  The  alae  have  oblique  summits,  which  are  slightly  notched 
owing  to  the  upturned  prominent  lines  of  growth.  The  parietes  are 
tUiek ;  their  basal  internal  surfaces  are  rugged,  with  slightly  branching 
ri^es. 

The  old  specimens  (fig.  5  a)  are  so  much  corroded  that  uot  a  paxl\c;V^  qI 
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the  external  snrfacc  is  left:  one  of  them  which  *aa  2 j  of  an  inch  in  bntal 
diameter.  Shell  much  deprewed,  sprending;  colour  pale  purple;  orifice 
Inrgc,  rtiomboidaj,  nith  a  slight  hollow  on  each  aide  for  the  corner* 
of  the  scuta :  sutures  generally  in  part  or  wholly  obliterated;  where 
still  preserved,  the  interlneking  toothed  structore  ia  distinct;  tfac 
slicRlh  i»  strongly  mailced  by  lines  of  growth,  and  is  of  a  dark 
brown  colour.  Tlie  carina  and  rostrum  are  of  unusually  lar^  nie 
compared  with  the  lateral  com  part  m  en  ts ;  and  this,  as  far  as  I  cao 
jud^e,  must  have  been  the  <.-Rse  with  the  yonnger  ipecimens.  That 
porttou  of  the  rostro-lnleral  comparlment  which  forms  part  of  the 
sheath,  is  reduced  to  a  mere  ridge.  The  most  remarkable  chatvcteris, 
tlint  all  thi'^e  old  (specimens  (of  which  tlie  smallest  measnred  Drarij 
one  inch  andahnlf  in  dinmetcr)  had  a  flnl,  wide,  calcareous  basis,  whifli 
is  absolutely  continuous  with  the  inner  lamina  of  theparietes,  whertai 
in  the  younger  specimen  there  was  no  appearance  of  any  tendency  in 
the  paricles  thus  to  grow  inflected.  There  can  he  hardly  tmj 
doubt  that  in  a  series  of  specimens  some  would  be  found  with  the 
parietes  first  forming  n  tlsl  narrow  ledge  round  the  true  hasal  meai- 
branc  (as  in  the  following  species)  ;  and  that  in  other*,  this  ledge 
would  bcwidernnd  wider,  till  its  edges  met  in  the  middle,  and  coalcMM 
into  A  continuous  plate. 

Opercular  Valves. — I  have  seen  these  only  in  the  old  corroded 
specimens  (fig.  5c,  3d):  tbey  are  locked  together  by  remarkably 
strong  articular  ridges  and  furrows. 

■  Saita  Imve  externally  two  or  three  impressed  lin 
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7.  Ghthahalus  iNTER-rKXTDS.     PI.  19,  fig.  1  a,  1  ^. 

8keU,  tc&en  well  preserved,  violet-purple:  aularee,  when 
not  ohliterated,  formed  by  oblique  interfolding  lamina .-  basis 
ntembranous,  but  surrounded  hy  a  ledge  fomied  by  the  in- 
jected beisal  edges  of  the  parietes  :  scutum  and  teryum  com- 
pietely  calcified  together. 

Hab. — Fliilippinc  AtcbipelBgo;  Mua.  Cuming. 

Ofneral  Appearance  and  Structure. — Shell  depreswd,  witb  a  large 
diamond-ahaped  orifice.  Colour  beautiful  violet-purple,  but  eztemallf 
nnch  abacured  by  disiDtegratioD,  cauBing  the  ahell  to  be  ashy  grey. 
Valla  amootb  or  slightly  folded.  Sutures  generally  quite,  or  almost  quite 
(Mitnatpd;  but  irhen  well  preserved,  they  differ  remarkably  id  appear- 
ance from  those  in  the  foregoing  species  ;  for  the  radii  externally  here 
conaist  of  obhque  plates  or  laminae  arising  on  both  sides  of  ihe  suturea, 
standing  nearly  parallel  to  the  parietes,  and  interfolding  with  each  other. 
These  laminse  are  rather  plainly  markedbylineB  of  growth.  Easentially 
the  radii  do  not  differ  much  from  those  in  C.  detUatvt  and  Hembclit 
we  have  but  to  produce  obliquely  upwards  the  transverse  and  inter- 
locking ribs  on  Ibeir  radii,  and  so  convert  them  into  lamiuce.  During 
the  diametric  growth  of  the  shell,  the  sutural  edges  of  the  alK  are 
added  Vo,  \a  the  usual  manner,  by  upturned  lines  uf  growth  ;  and,  in 
additioD,  the  recipient  furrows  of  the  alse  arc  similarly  sdded  to,  so 
that  the  lines  of  growth  are  upturned,  and  alie  appear  to  have  been 
devdoped  oa  both  aides  of  the  sutures  in  the  same  way  as  the  radii 
appear  to  have  been  developed  on  both  sides  in  many  Chthamalini^ 
though  rarely  in  the  Balaninei.  The  inside  of  the  shell  is  beautifully 
eoloured  rich  violet ;  it  is  punctured  with  small  holes  as  so  often  is  the 
cue  with  C.  ttellatut.  In  every  specimen  (all  full-grown)  which  I 
Opened,  the  inner  basal  edges  of  the  parietes  were  inflected  rectangu- 
larly inwards,  forming  a  smooth-edged  ledge  all  round  the  hassl  mem- 
brane, which,  in  proportion  to  the  width  of  this  ledge,  was  by  so  much 
reduced  in  diameter.  The  largest  specimen  which  1  have  seen  waa  '35 
of  an  inch  in  basal  diameter. 

Opereutar  values. — The  scuta  and  terga,  in  all  the  specimens  which 
I  have  seen,  were  firmly  calcified  together ;  in  some,  a  trace  of  a  suture 
conid  be  seen  externally,  but  hardly  a  trace  internally.  In  one  speci- 
men, there  were  vestiges  of  some  impressed  lines  on  the  scutum,  in 
exactly  the  same  position  in  which  such  occur  in  C.  HembeU.  The 
scutum  is  rather  narrow.  The  bnsal  marpn  of  the  tergum  is  cither 
straight,  or  depends  a  little  on  the  scutal  side,  thus  producing  a  small 
spar:  the  crests  for  the  depressor  muscles  are  strongly  marked,  and 
depend  beneath  the  basal  margin. 
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Mouth. — ^The  lAbnim  ia  Btrongly  toothed :  the  pttlpi  {mtc  hmg  hiin 
along  the  exterior  bua)  mai^n  :  the  mandiblea  buTe  odI;  three  mun 
teeth,  and  the  inferior  connely  pectinated  portion  is  abort ;  the  mu- 
iUn  are  deeply  notched.  Cirri:  the  tint  and  wcond  paira  have  thell' 
rami  aUghtly  unequal  in  length ;  the  third  pur  differs  from  the  tame  pair 
in  the  other  spcciea  of  the  genus,  in  having  some  few  of  the  basal  teg- 
menu  on  the  anterior  ramus  thickly  clothed  with  apinea,  so  aa  to  be 
braah-like  :  there  ia  even  a  trace  of  a  aimilar  atmctnre  in  the  lowed 
aegmenta  of  the  posterior  ramna.      In  the  three  poeterior  paira  of  cini 


8.  Chthamalus  scabrosus.     pi.  19,  fig.  2a — 2d. 

Shell  {when  weU  preserved)  dutt  purpHsh-brovm :  autura 
formed  hy  oblique  interfolding  laminee,  though  rarely  todl 
developed:  tergam  with  a  deep  narrow  pit,  at  the  basi-earinal 
angle,for  the  depressor  muscle. 


...  ..      i  attached  t  ...     

BotaKtafioteulut,  and  aometimes  wit  h  CUiamaliu  cirraitt ;  Una.  Brit.,  Ciunia^ 
W.  rtunker,  Darwin. 

General  Appearance  and  Slrvcture. — Shell  generally  depreaaed; 
when  growing  crowded,  aometimes  cjliadrical :  colour  dingy  piupliab> 
brown,  but  when  much  corroded,  dirty  gray ;  very  young  afaella  are  «rj 

dark   f:ri  til,  owing  to  llie  curium,   wliich  ifl  uf  ihis   culour,  being  bi 
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ppeciiiiens  from  the  Falkland  Islands^  both  edges  of  each  suture  were 
inflected,  forming  a  double  ridge,  with  roughened  edges,  resting  on  the 
baeal  membrane,  and  supporting  the  shell.  I  must  mention  that  in 
my  notes  made  at  these  islands,  I  remark  that  the  basal  membrane 
leemed  sometimes  to  be  surrounded  by  a  calcareous  rim ;  none  of  the 
ipecimens  brought  home  are  thus  characterised ;  but  bearing  in  mind 
tne  affinity  of  this  species  to  C.  intertextus,  no  doubt  we  have  here 
an  indication  of  the  shelly  ledge  surrounding  the  basis,  as  described 
under  that  species.  The  largest  specimens  which  I  have  seen  are  a 
joarter  of  an  inch  in  basal  diameter. 

The  Opercular  Fa/rM  generally  have  their  summits  much  worn  down. 
rhe  acuta  are  elongated  in  the  line  of  the  longer  axis  of  the  orifice ;  the 
articular  ridge  is  very  prominent,  and  is  placed  in  the  middle  of 
the  tergal  margin.  The  terga  are  very  narrow,  as  in  some  varieties  of 
C  steliatus:  they  are  remarkable  in  two  respects,  namely,  in  the  de- 
pressor muscle  being  attached  to  a  plate,  formed  apparently  by  the 
anion  of  the  usual  crests,  parallel  to  the  outer  lamina  of  the  valve  itself, 
I  deep  narrow  cavity  (fig.  2d,  p)  being  thus  formed ;  and  secondly,  in  the 
Tar  more  extraordinary  circumstance  of  the  existence  of  a  small  pit  (q)  at 
the  extreme  basi-scutal  corner  of  the  valve,  in  which  about  half  of  the 
icntal  lateral  depressor  muscle  is  attached :  I  have  observed  no  other 
inatance  in  any  cirripede  of  the  partial  attachment  of  a  muscle  pro- 
perly belonging  to  one  valve  to  another  valve.  The  figures  of  the 
nlrcB  2  b,  2  c,  2  d^  are  from  specimens  most  unusually  perfect,  with 
the  upper  portion  not  worn  away ;  the  ordinary  appearance  of  the  valves 
IS  seen  from  above,  is  given  in  fig.  2  a;  at  Hg.  2fi,  a  view  is  given  of  the 
tergum  seen  from  vertically  beneath,  showing  the  cavity  for  its  own 
iepressor  muscle,  and  for  part  of  the  lateral  depressor  muscle  of  the 
icotam. 

IfouM.— 'The  crest  of  the  labrum  is  hairy,  without  teeth :  the  palpi 
liaTe  long  spines  at  the  end,  but  none  along  the  inferior  margin  :  the 
insndibles  have  either  four  or  five  graduated  teeth,  the  lower  ones  of 
rhich  are  plainly  double  laterally :  the  maxillae  have  a  very  sinuous 
^4ge*  Cirri:  the  first  and  second  pairs  are  very  short:  on  the  four 
poaterior  pairs  the  segments  support  either  four  or  five  pairs  of  main 
ipines,  with  the  small  iutermedinte  spines  rather  larger  than  usual. 

BranckuB, — None  ;  but  where  they  ought  to  occur,  there  are  two  very 
dight  ridges  clothed  with  hairs,  about  the  -fo?T^^^  of  an  inch  in  length. 
[)n  the  prosoma,  there  is  a  slight  ridge,  extending  from  the  base  of 
the  first  cirrus  towards  the  adductor  scutorura  nuiscle,  also  clothed 
vith  hairs;  this  unusual  character  of  the  prosoma  being  hairy  is 
ponunon  to  C  dentatus. 

This  species  is  the  commonest  cirripede  on  the  shores  of 
the  Falkland  Islands :  many  of  the  specimens  are  there 
crowded  together,  and  rendered  elongated  and  cylindrical, 
with  the  walls  very  thin,  and  the  sutures  often  obUterated ; 
eis  the  opercular  membrane  is  very  narrow,  the  opercular 
iralves  are  much  influenced  both  in  their  outline  and  in  their 
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crests  and  articulations,  by  the  varjring  form  of  the  shell: 
I  have  even  seen  specimens  with  the  scutum  and  f 
on  one  side  twice  as  large  as  on  the  other  side. 


13.  Cham«sipho — Nov.  Genus*     PL  19. 

Compartments  four,  with  the  sutures  often  much  oMile- 
rated:  basis  membranous. 

DuMb»tion,  Aostralia,  China  (P).    Attached  to  Uttonl  ^wUb  and  roc^ 

The  two  species  united  under  this  genus  agree  in 
having  only  four  compartments,  and  in  these  having  a 
strong  tendency  to  become  confluent ;  but  they  resemble 
each  other  hardly  in  any  other  respect,  more  than  do 
all  the  species  of  the  present  Bub>family.  Chameetiph 
eolumna  differs  from  all  the  other  Chthamalins  in  the 
structure  of  its  second  pair  of  cirri,  and  C.  scutelliformtt 
differs  from  all  in  its  shell, — namely,  in  the  small  size  of  the 
rostrum,  with  its  alsc  but  little  developed,  and  in  the  very  pe- 
culiar apertures  in  the  three  other  compartments.  Hence  tJiil 
genus  can  hardly  be  considered  a  very  natural  one,  though 
I  could  not  introduce  the  two  present  species  into  Cbtha- 
mains,  or  into  niiy  otlitr  goiius,  without  doing  still  morevio- 
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Hub, — New  South  \V;il(\s.  'rasmaiiia.  New  Zrahuul ;  rxtrcinoiv  common; 
attached  to  lillcjral  >hcll.saii(l  rock^  ;  (^I'tcii  a>s')ciatctl  willi  (lifhai,ni:ii^  aiitrinuifus 
'dU{\  FJ/,niii((s  M(/i/i\sh(-< ;  ami  in  Ni'W  Zcahind,  (jI'Iiiu  1  hicklv  coaiiiiir  Eluiumis 
['licatus, 

I  have  identified,  with  some  doubt,  the  present  species 
with  the  Lepas  columna  of  Spengler,  obtained  from  Ota- 
heite,  as  no  description  is  given  by  him  of  the  opercular 
valves,  and  more  especially  as  Spengler's  specimens  were 
an  inch  in  height  and  seven  lines  in  width,  which  is  much 
larger  than  any  of  the  many  specimens  seen  by  me :  from 
Spengler's  clear  description  of  the  structure  of  his  shell,  it 
evidently  belongs  to  the  present  genus. 

General  Appearance  and  Structure  of  Shell, — The  sutures  separating 
the  foar  compartments  are  generally,  excepting  at  an  early  age,  quite 
obliterated,  both  internally  and  externally,  the  shell  in  this  case  con- 
listiDg  of  a  single  piece,  with  its  summit  and  opercular  valves  always 
nach  worn.  Occasionally  the  sutures  are  preserved,  and  then  the  four 
compartments  are  seen  to  be  of  nearly  equal  sizes.  The  orifice  is 
always  broadly  oval,  with  the  carinal  end  the  broadest ;  and  it  often 
tpproaches  closely  to  circular.  The  upper  part  of  the  shell  is  fre- 
qoently  steeply  conical,  with  the  lower  part  spreading  and  folded; 
sometimes  deeply  folded.  Very  young  shells  are  apt  to  be  remarkably 
smooth.  The  radii  appear  never  to  be  developed :  the  inside  of  the 
shell  is  smooth.  The  colour  is  either  blackish-green  (this  being  the 
tint  of  the  corium  lining  the  sack),  with  the  upper  part  gray  from  dis- 
integration ;  or  the  lower  part  is  brown,  from  the  investing  membrane, 
the  shell  itself  being  pale  coloured.  This  species  seems  particularly 
liable  to  grow  crowded  together ;  often  covering  rocks  and  shells  with 
a  honey-combed  layer.  The  basal  diameter  of  some  of  the  largest 
specimens  was  *3  of  an  inch.  In  Mr.  Cuming's  collection,  however, 
there  is  an  Australian  specimen  '55  in  diameter  and  *3  in  height, 
which  is,  moreover,  remarkable  from  the  projecting,  extremely  rugged, 
orer-lapping,  dark-coloured  layers  of  growth,  which  surround  the  lower 
part  of  the  shell:  we  have  seen  that  Spengler's  specimens,  said  to  have 
come  from  Otaheite,  are  even  broader  and  considerably  higher. 

Scuta :  from  the  disintegration  which  the  valves  have  undergone, 
the  scuta  and  terga  are  externally  seen  to  be  locked  together  by  a 
deeply  sinuous  articulation.  The  Scuta  have  a  wide  articular  furrow 
and  a  very  prominent  articular  ridge;  but  the  exact  outline  of  these  parts 
varies  greatly,  very  much  as  in  the  genus  Chthamalus. 

The  Terga  are  very  narrow,  with  the  under  surface  channelled:  the 
attachment  of  the  depressor  muscle  offers  the  only  peculiarity, — the 
muscle  being  attached  to  four  or  five  little  pits,  placed  transversely  to 
the  longer  axis  of  the  valve ;  the  septa  between  these  little  pits 
evidently  answering  to  the  crests  as  usually  developed. 

Mouth. — The   crest  of  the  labrum  is  hairv,  and  s<li<rhtlv  buUate. 
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Tbe  pnlpi  are  rntlter  nmnll,  with  long  ipineB  at  their  eoda.  The  miii- 
dible«  have  four  (somecimeB  five)  tettli,  with  the  inferior  portioii  pedi< 
nated.     The  maxills  are  notclied. 

Cirri.— The  tirat  pair  pr«Heiits  no  remarkable  character.  ThcriMODd 
and  third  pairs  are  subject  to  extreme  variation,  ai  in  ChlAamabu 
antennatiu  and  Tetraehta  porota.  In  nil  tbe  apecimeoa,  the  nnt«nor 
rHiniis  of  the  second  cirrus  is  short,  with  all  the  «e)^ent«  thieklj 
covered  witli  brigtles ;  it  in  the  posterior  rnmiie  which  vnriea  so  mach  in 
relative  length  and  in  the  arrangement  of  the  bristles ;  but  in  no  cue 
are  all  the  segments  clothed  with  bristles  as  on  the  anterior  niiniu, 
and  at  is  uormally  the  case  with  all  aessile  cirripedes.  In  aome  apea- 
mi'ns  from  New  Zealand,  the  anterior  ramus  having  only  five  aegmentl, 
the  poBlerior  ramus  was  twice  as  long,  having  sixteen  aegments,  with 
the  hri«t1ei  arranged  in  circles,  but  standing  rather  thicker  together  on 
the  basal  segmenlB.  In  a  Taamanian  specimen,  the  posterior  nunm 
was  only  n  little  longer  than  the  anterior  ramus,  and  the  apioe*  were 
arranged  in  regular  pairs  (as  on  the  three  poaterior  pairs  of  cirri)  on  all 
the  segments,  excepting  the  few  basal  ones,  on  winch  thej  were  mon 
crowdrd  :  a  nearly  similar  arrangement  occurred  in  some  other  apeci- 
meiiB  I'rom  uuknowii  localities,  excepting  that  the  rami  were  of  ncftriy 
equal  length.  In  tlie  third  cirrus,  in  all  the  specimena.  the  anterior 
ramus  has  tliree  or  four  of  its  basal  segments  much  broader  than 
the  nppcr  segments,  and  thickly  clothed  with  spines  (as  is  the  caae 
with  one  species  of  CfathamHlus,  viz.  C.  intertextut)  all  the  other 
segments  having  regular  pairs  of  spines.  The  posterior  ramus  of  the 
third  cirrus  varies  in  being  either  much  longer  than,  or  only  equal  in 
length  to,  the  anterior  ramus ;  in  the  former  case  (iu  the  New  Zea- 
land specimen)  the  spines  were  airnnged  in  circles,  giving  an  antenui- 
formed  structure  to  the  ramus;  and  in  the  latter  cane  they  were 
arranged  in  regular  pairs.  Iu  Mr.  Cnming's  great  Australian  speeiiDeD, 
there  was  a  further  peculiarity,  in  the  presence  on  the  poaterior  am  of 
a  tuft  of  intermediate  spines  between  llie  icain  piura;  and,  in  there  beiug 
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Hob. — Attached  to  FoUieipei  niiella,  probably  from  the  seas  of  China;  Mns. 
BriU 

General  Appearance. — This  very  singular  shell  would  not,  without 
•ome  examination,  be  thought  to  be  a  cirripede.  From  the  symmetrical 
poaition  of  the  four  apertures,  with  the  diamond-shaped  orifice  in  the 
middle,  with  the  sutures  on  each  side  of  the  rostrum,  and  from  its 
depressed  and  circular  form,  this  shell  bears  some  resemblance  to  the 
peiforated  species  of  Scutella.  Shell  much  depressed,  generally  nearly 
circular,  with  the  basal  margin  highly  sinuous  and  even  sometimes  almost 
faranched.  Surface  slightly  irregular,  marked  by  fine  lines  of  growth, 
and  covered  by  brown  membrane.  Of  the  four  compartments,  the 
Soetrum  is  very  narrow,  triangular,  and  comes  up  to  the  orifice  almost 
in  a  point :  it  is  rather  depressed,  that  is,  it  lies  rather  below  the  level 
of  the  other  compartments :  the  straight  sutures  separating  it  from  the 
lateral  compartments  are  distinct  in  the  upper  part,  though  always  ob- 
literated in  old  shells  in  the  lower  part :  these  sutures  are  generally 
far  plainer  than  those  separating  the  lateral  compartment  from  the 
carina,  which  in  most  cases  are  obliterated  and  calcified  together,  ex- 
cepting close  to  the  orifice.  The  alae  of  the  rostrum  are  not  externally 
"visible,  and  there  are  no  radii  to  any  of  the  compartments.  The 
Carina  is  twice  as  broad  as  the  rostrum,  and  is  furnished  with  alae  of 
^e  asual  shape,  which  are,  to  a  certain  extent,  externally  visible. 
file  Lateral  Compartments  are  broad,  being  broader  than  the  carina ; 
^ey  are  both  penetrated,  down  to  the  surface  of  attachment,  by  a  hole 
^>r  rather  tube, — the  two  holes  standing  opposite  the  rostral  end  of  the 
operculum:  thecarinais  penetrated  by  two  rather  smaller  but  similar  holes. 
It  is  these  four  holes  which  give  to  this  cirripede  its  very  singular 
aspect :  they  are  rather  smaller  than  the  orifice  of  the  shell ;  they  are 
oval,  with  their  longer  axes  placed  in  the  direction  of  the  ray  of  the 
^«circular  shell :  their  manner  of  formation  will  be  immediately  explained. 
file  orifice  is  neatly  diamond-shaped  and  broad:  it  is  rather  small 
compared  with  the  whole  shell,  and  is  closed  by  the  operculum,  which 
3S  seated  near  the  summit  of  the  shell.  Basal  diameter  of  largest 
specimen  -fj^  of  an  inch ;  few,  however,  attained  this  size,  and  perfect 
larvse  were  included  in  much  smaller  specimens. 

Structure  of  Shell, — ^The  rostrum  (fig.  4  c)  is  remarkable  from  its  small  ' 

vise,  and  from  the  plainness  of  its  sutures,  in  comparison  with  those  sepa- 

"Sating  the  other  compartments,  and  this  is  exactly  the  reverse  of  what  I 

^boold  have  expected  in  a  compartment  tending  to  become  rudimentary. 

Tlot  only  is  the  rostrum  small,  but  the  alec  project  to  an  unusually  small 

degree,  and  gradually  slope  away  into  the  lower  part  of  the  parietes. 

These  peculiarities  are  even  more  strongly  marked  in  very  young  shells: 

thus  in  one  of  the  size  of  a  pin's  head,  the  rostrum  consisted  of  a  minute 

parallelogram,  without,  as  far  as  I  could  see,  any  alse,  and  was  only 

one  fourth  of  the  size  of  the  carina, — this  latter  coiupartmeut  being 

only  half  as  wide  as  the  lateral  compartments.  The  carina,  at  this  early 

penod,  had  quite  distinct  alae. 

The  tubular  prolongations  from  the  four  external  holes  are  of  course 
▼eiy  conspicuous  on  the  under  side  of  the  shell  (4  b) ;  and  their  struc- 


474  BALANIDA. 

ton  ie  there  plaial^  »een.  In  extremely  young  ehella  the  holetare  Dot 
present ;  but  very  soon,  at  four  pointa  of  the  circa  inference,  namely, 
two  in  the  carina  and  one  in  each  lateral  compartment,  the  baaal  edge 
becomea  indented,  and  during  growth  more  and  more  deeply  indeotcd ; 
at  lait  the  honu  or  pointi  of  the  bays,  thug  formed  in  the  drcumfercnce 
of  the  shell,  grow  inwards  and  meet,  the  four  indentations  being  thus  eon- 
Tertfd  into  four  rings  or  holes ;  as  the  shell  is  added  to,  at  its  circnmfa- 
ence,  these  come  to  stand  further  and  further  from  the  exterior  nuigin ; 
and  OS  the  abell  at  the  same  time  rises  above  the  surface  of  attachmeat, 
the  holes  are  added  ta  at  their  basal  edges,  and  are  thus  converted  into 
ahelly  tubea,  geuereliy  freely  open  at  the  bottom  as  well  as  at  the  tof. 
Sometimes  these  tubes  are  dosed  at  the  bottom,  and  this  is  usually 
caused  by  their  aides  having  been  added  to  in  a  spiral  direction.  A  aome- 
vhat  sinuous  double  ridge  or  fissure,  leading  from  thetubea  or  holes  to  the 
exterior  border,  can  always  be  perceived  on  the  under  side  of  the  shdi. 
Occasionally,  though  rarely,  in  very  old  shells,  a  second  series  of  holM 
is  formed  outside  the  first  four  holes,  and  often  a  tendency  to  thii 
may  be  perceived  in  the  just- mentioned  fissures  expanding  a 
litUe  at  their  outer  ends,  thus  forming  four  new  circumferentiil 
indentations.  The  purpose  of  this  peculiar  structure,  apparently,  is  to 
give  support  to  the  much  depresaed  and  tbin  shell.  In  ChlM^ubtt 
tletlattta  and  tcabromt,  we  have  aeen  a  slight  indication  of  a  siitular 
Btructore,  in  the  formation  on  the  under  aide  of  the  shell,  bat  go»- 
fined  to  the  lines  of  sutures,  of  obscurely  tubular  pillars ;  we  have 
also  somethiog  analogous  in  the  singular  midribs,  in  Platylepai^ 
causing  the  membranous  basia  to  be  convex.  I  need  only  furthef 
add,  that  the  parietes,  in  Chamsesipbo,  are  rather  thin,  and  are  coi&- 
poaed  of  translucent  shell,  punctured  for  the  entrance  of  tubuli,  vitk 
the  punctures  often  arranged  in  straight  lines. 

Opercular  Valve*  (fig.  4  d). — Tbeae  are  attacbed  by  a  narrow  openUf 
lar  membrane  to  the  aheath,  but  little  beneath  tbe  summit  of  the  sheU. 
The  Scuta  nre  cotisidernbly  arched  or  convex  :    the  nrticular  ridge  \t 


GENUS  PACHYLA8MA.  475 


14.     Pachylasma.    Nov.  Gemis.^     PI.  19,  20. 

Ghthakalus.    Philippi.    Enumeratio  Mollusc.  Sidlise. 

Compartments^  when  the  shell  is  very  young ^  eight ;  when 
ffiature,  either  siw,  or  in  appeara?ice  only  four  owing  to  the 
dose  union  of  the  lateral  compartments :  basis  calcareous. 

DiairiMwH,  Mediterranean,  and  New  South  Wales ;  deep  water. 

The  two  species  here  included  form  a  very  natural  genus, 
though,  as  far  as  the  shell  alone  is  concerned,  at  first  sight 
there  is  an  unusual  amount  of  difference  between  them. 
Tliis  genus  offers  an  instance  of  a  case,  far  from  uncommon 
in  natiure,  though  so  unfortunate  for  the  systematist,  in  which 
tlie  most  obvious  and  useful  characters  of  a  group  are  com- 
pletely masked.   When  I  first  examined  Tachylasnia  gigan- 
tcum^\  I  did  not  doubt  that  it  was  a  Balanm;  and  when  I  first 
looked  at  P.  aurantiacum,  I  thought,  from  there  being  in 
appearance  only  four  compartments,  that  it  was  an  Elmi- 
nius;    in   neither  case,  from   the  absence  of  ate  to  the 
rostrum,  did  I  even  suspect  that  the  species  belonged  to  the 
sub-family  of  the  Chthamalina).     But  when  I  examined  the 
included  animal's  body,  I  found,  in  both  species,  the  labrum 
^uDate,  not  notched,  with  the  palpi  small,  and  the  mandibles 
^th  their  lower  teeth  not  laterally  double.     Again  I  found 
in  the  third  pair  of  cirri  only  the  basal  segments  thickly 
dothed  with  spines ;  and  lastly,  there  were  caudal  appen- 
dages.    Now  these  characters  are  pre-eminently  those  of 
the  Chthamalinse ;  in  fact,  they  are  those  met  with  in  the 
tjrpical  genus  Octomeris,  with  the  exception  of  the  presence 
of  caudal  appendages,  and  these  occur  Catophragmus, — a 
genus  standing  next  to  Octomeris,  and  in  no  other  genus 
of  sessile  cirripedes.     Moreover,  if  we  look  to  the  shell  of 
Pachylasma,  the  absence  of  pores  in  the  parictes,  or  at  least 

•  Ilaxvc  thick,  and  Aafffco,  a  valve. 

f  Dr.  PhUippi  called  this  species  a  Chthamalus ;  givin<;  this  generic  name 
from  an  examination  only  of  the  separated  valves  in  a  fossil  conditiou. 
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of  symmetrical  longitudinal  ribs  on  tbeir  inner  Buriaces, 
and  the  peculiar  character  of  the  narrow  radii,  hardly  dif- 
fering in  structure  from  the  parietes,  are  characters  which 
are  rare  in  the  Balaninffi,  but  universal  in  the  ChthamalinjE. 
Hence,  taking  the  whole  organisation  of  the  two  spedea  <tf 
Pachylasma,  it  is  certain  that  they  must  be  ranked  amongst 
the  Chthamalinae,  though  the  leading  character  of  the 
group,  namely,  the  rostrum  being  funiished,  like  the  carina, 
with  alse,  here  fails.  Owing  to  this  conviction,  I  examined 
very  young  individuals  of  F.  ^i^anteum,  and  in  specinjeni 
only  the  ^\)i  of  an  inch  in  height,  I  was  interested  1^ 
finding  eight  separate  compartments,  with  the  rostrum 
having  distinct  alse ;  hence,  at  this  early  age,  as  far  as  the 
shell  is  concerned,  this  species  may  be  said  to  be  an  Octo- 
meris ;  and  we  have  seen  that  this  likewise  holds  good 
with  the  included  animal's  body ;  as  the  young  shell  in- 
creases in  size  the  minute  rostrum  and  rostro-lateral  cum- 
partments  blend  together  (PI.  19,  fig.  6  i),  without  even 
traces  of  sutures  being  left. 

With  respect  to  Pachylamna  auranliacum,  I  have  no  doubt 
that  at  an  early  age  it  would  possess  a  perfectly  distinct 
rostrum  with  ala;;  for  in  the  one  specimen  which  T  have  seen, 
the  compound  rostrum  is  divided  by  sutures,  faintly  visible, 
both  extenially  and  internally  (PI.  20,  fig.  1  a,  1  6),  into  three 
compartments  (b,  A,  b),  of  which  the  middle  one,  or  true 
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iuB  ipedes,  viewed  outside,  without  particular  care,  would 
be  said  to  conaist,  like  an  Elminiiia  or  ChamEeaipho,  of 
ynly  four  compartments ;  if  the  sheath  alone  were  looked 
it,  there  would  be  said  to  be  aix  compartments ;  but  when 
^e  walls,  especially  their  basal  edges,  are  carefully  examined, 
sither  internally  or  externally,  the  eight  compartments  can 
be  plainly  distinguished. 

With  respect  to  the  affinities  of  this  genua,  we  have  seen 
that  both  in  the  included  animal's  body,  and,  at  an  early  age, 
In  the  shell,  it  is  extremely  close  to  Octomeris:  in  the  presence 
of  caudal  appendages,  and  in  the  basis  being  calcareous,  we 
have  a  clear  affinity  with  Catophragmus  ;  in  the  two  lateral 
Dompartments  of  P.  auraniiacum,  tending  to  become  blended 
together,  we  have  some  relationship  exhibited  to  Chamsesi- 
pbo,  as  is  likewise  shown  in  the  structure  of  the  second 
and  third  pairs  of  cirri.  If  the  genera  of  the  Chthamalinse 
were  ranged  in  a  circle,  Pachylosma  would  be  the  point 
[>f  contact  with  the  Balauiuse.  I  must  repeat,  that  it  is 
Bitremely  unfortunate  that  when  the  shell  alone  of  P. 
pgantettta  is  examined,  it  is  hardly  possible  to  separate  this 
genus  from  Balanua. 


I.  Pachtlasha  giqantuuh.     F1.  19,  fig.  ba — bd. 

CRTHAiULns  GiOANiBDS.    PUUppiQ)  Envm.MolliMo.SiciliK,  1830. 

j^eU  and  operculum  dirty  white .-  carinchlaleral  and  la- 
teral compartments /umisied  mth  similar  aim. 

Bab. — Mediterranean ;  Sicilj ;  deep  water ;  often  attached  to  the  MUltfWa 
i^itv,  and  sometimea  aaaociated  witli  £.  lalipi/onnii.  Fotiil  io  the  tertiary 
bedi,  near  Messina.    Mas.  Brit.,  Cuming,  Stut^bnrj,  Ljell,  Fhilippi. 

I  owe  to  the  kindness  of  Dr.  Philippi,  authentic  speci- 
mens of  his  Chthamalus  gi(/a»teus,  from  the  tertiary  beds 
af  Messina:  had  this  distinguished  naturalist  seen  recent 
specimens,  or  a  fossil  one  with  all  the  valves  united,  he 
would  no  doubt  have  perceived  that  this  species  cannot  be 
classed  with  Chthamalus.  I  am  filso  indebted  to  Sir  Charles 
Lyell  for  some  magnificent  specimens,  which  be  himself 
collected  near  Messina. 
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General  Appearance. — Shell  conical,  ragged,  imgolar,  with  the 
lines  of  growtli  plaia ;  colour  dead  dirtf  vhite.  Orifice  laig^ 
diamond-sbaped,  narrow  towards  the  carinal  end;  notcbed.  Badii 
narrow,  barely  distinct  ^m  the  pariete* ;  in  the  acme  indiridtul 
sometimes  absent,  and  lometime*  forming  a  mere  ribbon,  confiiicd 
to  the  lower  edge  of  a  compartment.  The  diametric  growth  ii 
effected  by  the  aJie,  which  seen  externally  are  broad,  and  atroa^^ 
marked  by  lines  of  growth.  Basal  diameter  of  largest  recent  qwo' 
men  ri5  ;  height  of  highest  compartment  (a  carina)  1*4  ;  and  width 
at  baae  of  widest  roitram  '85  of  an  inch.  Amongst  the  foaail  qwci- 
mens,  height  of  highest  compartment  (a  carina)  1*8,  width  of  tbi 
same  one  inch;  width  of  widest  rostrum  I-I  ofainch.  One  of  these 
caHnte,  a  little  below  the  middle  point,  was  actually  '3  of  aa  indin 
thickness,  from  which  circomstance  I  haTC  given  the  generic  name  tf 
Pachylasma. 

iSni^o,  triangular,  but  the  width  varies  a  little ;  grQwth-ridges  pn- 
minent,  sinuous,  with  a  few  slight  furrows  radiating  from  the  qiet  d 
the  valve.  Internally,  the  articular  ridge  is  not  very  prominent ;  nur 
is  there  a  deep  depression  for  the  adductor  muscle,  and  none  for  Ik 
lateral  depressor  muscles.     The  upper  part  of  the  valve  projeeta  fimlj. 

Terga,  broad,  broader  than  the  scula:  the  growth-ridgn  are  pf» 
minent,  and  angularly  upturned  close  along  the  scntal  margin ;  the 
cariual  half  of  the  valve  is  smooth,  with  the  faintest  traces  of  longi- 
tndinal  striie.  A  portion  of  the  valve,  nearly  half  of  its  entire  width 
on  the  scuta]  aide,  is  slightly  depressed  below  the  general  level,  tai 
depends  slightly  beneath  the  basal  margin  on  the  carinal  aide:  thii 
evidently  forms  the  spur.  The  csrioal  margin  is  nearly  stnight, 
with  the  tines  of  growth  upturned  along  it.  Intemslly,  the  artiouir 
ridge  in  the  upper  part  is  extremely  prominent  i  the  crests  for  the 
depressor  muscles  are  very  prominent,  and  depend  beneath  tfaebanl 
margin  like  a  comb :  they  extend  over  nearly  half  the  basal  margin, 
an<l  tiie  muscle,  io  a  corrcapoDding  manner,  is  uiiusually  spread  out. 
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are  added  to  a  little  above  the  line  of  attachment  of  the  opercnlar  mem- 
brane ;  their  summits  are  very  oblique.  The  sheath  has  its  basal  edge 
■lightly  hollowed  out. 

Bmau^  solid,  calcareous,  venr  irregular,  and  of  variable  thickness. 

I  have,  under  the  Oenus,  alluded  to  the  structure  of  the  rostrum :  in 
one  aheU,  the  basal  diameter  of  which  barely  exceeded  -^^th  of  an  inch; 
Ihe  compound  rostrum  (being  ^^^ths  of  an  inch  in  height),  had  ita 
baaal  margin  (being  ^^ths  of  an  inch  in  width)  rendered  deeply 
rinnoiis  (see  PI.  19,  iig.  5  b)  by  two  indentations,  corresponding  with 
and  caused  by  two  notches  at  the  top  of  the  valve.  These  two  notches 
cztCBdcd  down  barely  -^^-q^  of  an  inch  (strictly  ^ (j^^^ths)  from 
the  anmmit  and  then  disappeared ;  so  that  when  the  sheU  was  under 
f^th  of  an  inch  in  height,  (only  one  distinct  zone  of  growth  having 
been  formed),  the  now  compound  rostrum  consisted  of  three  separate 
compartments ;  and  there  were  eight  compartments  altogether.  Of  the 
ibova  three  little  compartments,  the  middle  one,  or  true  rostrum,  had 
large  alie,  which  could  be  most  distinctly  seen,  extending  on  both  sides, 
■noer  the  little  rudimentary  rostro-lateral  compartments.  These  latter 
iiverlapped  the  compartments  on  both  sides  of  them,  as  in  all  the 
Bktfaenalinse. 

Mamth:  labrum  bullate,  with  no  central  notch;  nor  is  the  inner 
bid  of  the  labrum,  forming  the  supra-oesophageal  cavity,  thickened,  as  in 
Beluaa:  minute  muscles  run  from  this  inner  fold  straight  back  to  the 
eavity  formed  by  the  outer  bullate  fold :  the  crest  of  the  labrum  is 
haiiT,  with  a  row  of  the  minutest  bead-like  points  or  teeth.  Palpu 
OMUj  broad,  placed  almost  parallel  to  the  sides  of  the  mouth,  with 
their  apices  not  nearly  touching  each  other.  Mandibles,  with  three 
large  nearly  equal-sized  single  teeth ;  the  whole  inferior  angle  strongly 
pectinated.  MaxUla,  small,  with  a  broad,  square  notch  beneath  the 
tvo  or  three  great  upper  spines. 

Cirri :  first  pair  short,  with  the  rami  equal  in  length.  Second  pair, 
vitli  the  anterior  ramus  having  broader  segments  than  those  of  the 
poetcrior  ramus,  and  with  all  the  segments,  except  the  few  uppermost, 
thiddy  covered  with  spines  ;  the  posterior  ramus  has  rather  less  than 
half  Uie  segments  thickly  covered.  Third  pair,  very  slightly  shorter 
than  Uie  sixth  pair ;  anterior  ramus  with  the  lower  segments,  less  than 
half  of  the  whole  in  number,  thickly  covered  with  spines ;  posterior 
nnnna  with  only  the  lowest  segments,  about  one  fifth  of  the  entire  num- 
ber, thickly  covered ;  the  other  segments  of  these  two  rami,  and  the 
upper  aegraents  of  the  posterior  ramus  of  the  second  pair,  closely 
leacmMe  in  the  regular  arrangement  of  their  spines  in  pairs,  the  three 
poetcrior  pairs  of  cirri.  The  pedicel  of  the  third  pair  supports  nume- 
nma,  irregularly  scattered  bristles.  The  segments  of  the  sLxth  pair  bear 
bur  or  five  pairs  of  main  spines,  with  a  few  intermediate  spines. 

Camdai  Appendages, — Multiarticulate,  narrow,  tapering,  situated  on 
each  aide  of  the  anus :  each  segment  has  two  little  tufts  of  spines  on 
each  aide  of  its  upper  edge.  These  appendages  are  about  one  third 
longer  than  tlie  pedicel  of  the  sixth  pair  of  cirri:  in  a  specimen,  in 
irineh  the  rami  of  the  sixth  pair  had  twenty- three  segments,  the  Caudal 
appendages  had  nineteen  segments. 
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Paiia  abort,  hairy,  finely-riDged,  with  no  projecting  pmnt  at  lU 
doraal  baaia.  Branehiee  moderately  large,  nearly  ciiculu,  not  nod 
plicated. 

Fotgil  Speeimmt. — With  respect  to  the  Sicilian  apecimena  aent  ne 
by  Dr.  Pbilippi  and  Sir  C.  Lyell,  I  can  ace  no  difference  whaterer  fhun 
the  recent  specimens,  excepting  in  their  greater  aixe  and  thickncH; 
it  must,  however,  be  borne  in  mind  that  I  have  seen  only  bBlf-ardoaes 
recent  ahells.  The  one  foasil  icutum  which  I  have  seen  ia  rather 
broader  than  is  usual  with  the  recent,  but  I  have  seen  one  neariy  m 
broad.  This  apecies  seems  to  have  been  extremely  common  when  tilt 
beds  at  Messina  were  deposited,  and  probably  it  attained  a  larger  liit 
than  it  does  at  present.  The  compartments  are  al way i  found  aepwateit 
which  is  easily  understood,  by  the  facility  with  which,  aa  abon 
stated,  receut  apecimena  (all  to  pieces. 


2.  Fachtlasha  aceantiacdm.     P!.  20,  fig.  1  a — 1  d. 

Shdl  tinged  with  orange ;  mewed  externally  Kenu/omd 
ofovlyfour  compartments,  owing  to  fie  cariHo4atertd  aid 
lateral  compartments  on  each  side  being  separated  only  bj 
an  obscure  fissure. 


General  Appearance. — Shell  conical,  smooth,  with  a  tinge  of  omce 
colour;   orifice  large,   deeply  notched,   snb- triangular,     yiewed  el- 

tenially,  tlie  com  part  me  nts  in  appearance  are  only  four;  but  c 
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Siructureo/SkeU,  ^. — ^The  iDoer  sarface  (fig.  1  b)  of  the  rather  thick 
poietet  is  smooth,  except  close  to  the  base,  where  it  is  roughened 
by  a  few  irregalar  points.  The  sheath  descends  low  down,  and  has  its 
lower  edge  slightly  free.  The  sutures  are  much  plainer  on  the  internal 
than  on  the  external  surface,  and  can  be  here  plainly  seen  to  be  eight 
in  number.  That  portion  of  the  carino-lateral  compartment,  which 
hdps  to  form  the  sheath,  ia  narrow,  though  the  whole  compartment  is 
of  Tory  nearly  equal  width  with  the  lateral  compartment.  It  is  a  singular 
fiict,  that  no  portion  of  the  rostro-lateral  compartment  helps  to  form 
the  sheath ;  for  the  alse  of  the  lateral  compartments,  overlap  the  wbole 
upper  part  of  the  rostro-lateral  compartments,  and  abut  against  the 
triie  rostrum.  Hence,  when  the  sheath  alone  is  examined,  the  number 
of  the  compartments  appears  only  six.  In  a  section  the  true  rostrum 
can  be  seen  to  underlie  the  rostro-lateral  compartments,  and  thus 
exhibits  vestiges  of  alee.  The  fact  of  the  rudimentary  rostro-lateral 
compartments  not  forming  a  part  of  the  sheath  offers  a  marked  difference 
from  Chelonobia,  which  otherwise  has  this  part  of  the  shell  very 
limilarly  constructed.  The  diametric  growth  of  the  shell,  which  seems 
to  be  considerable,  is  effected  by  the  four  large  alae  of  the  carina 
and  of  the  lateral  compartment  on  each  side.  The  sutural  edges  of  the 
akfi  are  added  to  in  a  regularly  inclined  line  down  to  the  basis.  The 
katis  is  calcareous,  and  not  very  thin. 

Both  opercular  valves  (^^.  1  c,  1  cQ  closely  resemble  those  of  the 
last  species. 

The  Scuta  are  remarkably  narrow  and  elongated:  the  external 
surface  is  slightly  furrowed  longitudinally,  the  prominent  lines  of 
growth  are  much  wrinkled.  The  articular  ridge  is  blunt,  and  not  very 
prominent.  The  upper  part  of  the  valve  is  reflexed,  and  a  consider- 
able portion  must  have  projected  freely.  The  Terga  are  nearly  twice  as 
broad  as  the  scuta :  the  carinal  half  of  the  valve  is  very  smooth,  and  is 
coloured  beautiful  reddish-orange.  The  spur  is  tolerably  distinct.  The 
articolar  ridge  is  not  very  prominent. 

The  Mouth  resembles  that  of  the  last  species.  The  mandibles  have 
three  sharp  teeth,  with  the  inferior  part  narrow  and  pectinated  with 
long  spines :  the  edge,  also,  between  tlie  upper  main  teeth,  is  pectinated 
with  short  spines,  which  latter  often  have  their  summits  crenated.  The 
wmanlhe  are  notched ;  the  inferior  corner  is  produced  into  a  small 
stm-formed  projection.  The  outer  maxillae  are  more  pointed  than  is  usual. 

The  Cirri  most  closely  resemble  in  every  detail  those  of  P.  giganteum; 
I  can  point  out  only  one  slight  difference,  namely,  that  the  lower 
■egments,  in  the  posterior  ramus  of  the  third  cirrus,  which  are  thickly 
clothed  with  spines,  are  more  numerous  in  proportion  to  the  upper 
segments  with  the  spines  arranged  in  regular  pairs  (being  as  4  to  14), 
than  in  P.  giganteum,  in  which  only  one  fifth  (or  4  to  20)  are  so  clothed. 

Caudal  Appendages. — These  are  very  small,  not  being  more  than 
one  fifth  of  the  length  of  the  pedicel  of  the  sixth  cirrus :  their  segments 
are  indistinct,  and  they  support  a  very  few  coarse  spines.  The  rami  of 
the  sixth  cirrus,  in  the  one  specimen,  had  twenty-five  segments,  whilst 
each  caudal  appendage  had  only  five.  Hence  the  caudal  appendages 
are  hi  less  developed  than  in  P.  giganteum. 

31 
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15.     Genua — Octomems.     PI.  20, 

OcTOVEius.    G.  B.  Soieerby.    Zoolt^cal  Journal,  toI.  9,  p.  !H, 
Julj,  18S5. 

Compartments  et^ht:  radii  vnth  their  edges  crenated: 
basis  membranous. 

DutribiUioH,  Cape  of  Oood  Hope ;  Philippine  Archipel^o. 

The  two  species  of  this  genus  differ  considerably  in 
external  appearance,  though  not  in  essential  character. 
Both,  as  the  name  expresses,  have  eight  compartments :  the 
carino-lateral  pair  are  rather  narrower  than  the  lateral.  The 
basis  is  membranous.  The  radii  are  narrow,  and  are  dis- 
tinctly crenated  on  both  sides  of  the  sutures  with  the  teeth 
neatly  interlocking ;  but  these  teeth  can  hardly  be  distin- 
guished in  the  large,  corroded  specimens  of  O.  anffuiosa. 
The  crenated  structure  of  the  radii  is  identical  with  that 
described  under  Chlhamalus  dentatus  and  Sembeli;  it, 
indeed,  we  were  to  add  carino-lateral  compartments  to 
the  shells  of  these  two  species,  they  would  belong  to  Oeto 
mens.  I  have  seen  only  a  few  specimens  of  either  species 
of  Octomeris,    and  none  preserved  in  spirits ;    and  there- 
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)CTOHEBIS  AKGDLOSA.       PI.  20,  fig.  2  0^2  b. 


OcTOJUXis  AX0ULU8A.     G.  B.  SoKfrbf.    Zoolt^ical  Journal,  vol.  8, 
July,  1825.    And  Genera  of  Becent  and 

Fossil  Shells,  Plate. 
—  STUTCHBumi.     /.  E.  Gray.     Anrnls  of  Philosopbj,  new 

scries,  vol.  10,  August,  IS25. 
i.(?)     Oeiu.    Illust.  Couch.,  Tab.  4,  fig.  a. 


ieS  dirty  white,  rugged  and  massive :  ala  thick,  with  their 
•al  edges  coarselif  crenated. 

f.— Algoa  Bay,  Cape  of  Good  Hope.  Attoclied  to  littoral  rocks;  often 
■ted  with  BaloMM*  CaptmU  and  Ckthamalia  dadalut;  Mus.  Brit., 
ig,  Stutchburj,  Bowcrbaut'. 

neral  Appearance  and  Structure  of  Shell. — Shell  eitremeljr  rug- 

irregular,  maasiTe,  generally  much  corroded,  ateeply  conical 
en  aub-cjrlindrical :  orifice  lai^e,  broad,  rhomboidaJ,  of  nearly 

breadth  at  both  end«.  Colour  dirty  white,  often  alightly  tinted 
r  trom  the  inveating  membrane,  and  from  thin  layera  of  punctured 
)nu)e  alternating  with  the  lamince  of  aliell.  The  parietes,  in  old 
neni,  have  very  irregular  longitudinal  ridges,  or  rather  platea 
ding  out,  BomeUmes  much  branched,  aud  generally  curved 
'ds  BO  aa  to  meet  each  other,  thus  forming  round  the  baaal  margin 
le  of  cylindrical  apertures.  In  old  large  specimens  the  radii  are 
eveloped,  and  till  die  compartments  are  disarticulated  there  ia  no 

of  the  toothed  structure  of  their  sutural  edges ;  in  this  condi- 
he  sntnrea  eiiat  aa  deep,  rugged,  narrow  fissures.  In  younger 
:,  the  radii,  though  narrow,  are  distinct,  and  have  their  aurfaces 
reraely  ribbed,  and  their  edges  toothed  aud  interlocked  with  the 

of  the  recipient    furrow.      Some   uf  the  specimens  present  a 
oaly  deceptive  resemblance  to  Elminius  p/ieattie.     Baaal  diameter 
gest  specimen,  one  inch  and  a  quarter ;  height  one  inch. 
e  parietes  are  remarkably  thick,  but  the  compartments  separate 

;  I  have,  however,  seen  one  instance  in  which  they  were  partially 
led  together.  Their  internal  surfaces  are  very  smooth.  The  sheath 
not  descend  low.  The  alte  project  rectangularly  ;  they  have  thick 
.,  and  these  are  coarsely  crenated  in  transverse  linea.  Of  the  radii 
icDthas  been  said. 

vta  (fig.  2  b) :  these,  in  all  the  specimens  seen  by  me  but  one,  have 
deeply  corroded,  and  their  outline,  as  in  Clithamakis,  considerably 
fied !  in  the  one  specimen  well  preserved,  tlic  c.tterior  growth- 
I  were  extremely  prominent.  The  articular  ridge  does  not  project 
1,  Dor  is  the  articular  furrow  very  deep.  There  are  more  or  less 
ict  crests  for  the  lateral  depreaaor  muscles.     The  Terga  are  rather 
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nuTOW,  with  a  ubmH  rounded  spur,  moderately  distinct.  The  tip*  of 
the  create  for  the  depreuor  muscle  bftrely  depend  beneath  the  mmI 
mufin. 

Mouth:  Ubrum  considerably  bullate,  with  the  crest  hairy  and  fm^ 
niihed  with  a  few  most  minute  teeth.  Palpi  small,  with  their  tips  not 
nearly  touching  each  otlier.  Mandibles  with  four  teeth,  of  whidi  the 
lower  ones  are  laterally  double :  iuferioT  pectinated  portion  small.  71w 
maxillR  are  notched,  but  their  outline  differed  on  opposite  sidea  of  the 
individual  examined.     Outer  niaxille  hilobed  on  their  ioner  face. 

Cirri. — The  firnt  pair  has  the  rami  unequal  in  length  by  about  tlirte 
segments,  having  six  gegmenta  on  one  and  nine  on  the  other  ramus.  In 
the  second  pair  the  anterior  rarous  is  remarkably  short  and  estremdy 
broad ;  the  five  segments  of  which  it  is  composed  being  thickly  corerrd 
with  bristles,  some  of  which  are  very  coarsely  and  donbly  pectinated: 
the  posterior  ivmns  is  nenrly  twice  as  long  as  the  anterior  runua,  sad 
has  eleven  segments ;  of  these,  excepting  the  two  basal  aegmenta  whidi 
are  rather  thickly  covered  with  spines,  the  others  resemble  in  & 
amngement  of  their  spines  the  four  posterior  pairs  of  cirri,  with  tbe 
exception  that  there  is  a  single  transverse  row  of  rather  long  sfUBN 
along  the  upper  and  inner  lateral  edge  of  each  segment.  The  s^meirii 
in  all  the  four  posterior  pnire  of  cirri  resemble  each  other  in  beanns 
each  four  pairs  of  main  spines  (of  which  the  two  lower  pairs  are  short), 
with  a  tuft  of  small  intermediate  spioes. 

The  penis  is  remarkable  from  its  very  small  size  and  shortness,  sol 
being  more  than  once  and  a  half  as  long  u  the  pedicel  of  the  liitli 


2.    OCTOMERIB  BRUNNEA.       PL  20,  fig.  3  a,  3  i. 
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obliqoe ;  the  external  surface  is  furrowed  by  lines  of  growth.  The 
shell  increases  a  little  in  diameter,  chiefly  by  the  growtn  of  the  alse. 
The  parietes  are  not  very  thick,  with  the  inner  surface  smooth,  but 
with  punctures  placed  in  rows  for  the  entrance  of  the  tubuli :  the 
laminse  of  shell  altemate  with  layers  of  yellow  finely  punctured  mem- 
brmne.  Basis  formed  of  thin  membrane,  in  concentric  slips.  Basal 
diameter  of  largest  specimen,  * 6  of  an  inch. 

Santa  broad,  with  the  lines  of  growth  few  in  number,  but  extremely 

Erominent,  so  as  to  form  folds :  basal  margin  with  a  very  slight  angular 
end :  articular  ridge  not  very  prominent.  Terga^  with  a  narrow  slip 
along  the  scutal  margin,  having  the  lines  or  folds  of  growth  so  pro- 
minent as  almost  to  form  a  series  of  small  transverse  pits :  the  basal 
margin  of  this  portion  forms  an  angle  with  the  rest  of  the  basal 
margin :  no  spur  can  be  said  to  exist :  the  crests  for  the  depressor 
mnacle  depend  a  little  beneath  the  basal  margin :  articular  ridge  very 
prominent. 

Mouth :  labrum  and  palpi  as  in  the  last  species.  Mandibles  with 
three  main  teeth,  apparently  single,  of  which  the  lower  tooth  has  its 
upper  edge  pectinated :  the  inferior  part  of  the  mandible  is  pectinated 
m  nanal.  The  maxillae  have  two  notches,  one  beneath  the  two  upper 
large  spines,  and  the  other  in  the  middle,  separating  some  thicker  and 
thinner  spines. 

Cirri :  first  and  second  pairs  short,  with  the  anterior  rami  in  each 
longer  by  about  two  segments  than  the  posterior  rami ;  all  the  seg- 
ments thickly  covered  with  bristles.  The  third  cirrus  is  much  longer 
than  the  second  cirrus,  with  the  posterior  ramus  longer  than  tlie  an- 
terior ramus ;  on  the  latter  the  three  basal  segments,  and  on  the  pos- 
terior ramus  the  two  basal  segments  are  thickly  covered  with  bristles ; 
the  other  segments  have  bristles  arranged  as  on  the  three  posterior 
pairs  of  cirri,  namely,  each  segment  has  four  pairs  of  main  spines,  of 
which  the  two  lower  pairs  are  short. 

The  unarticulated  support,  whence  the  articulated  portion  of  the  penis 
arises,  is  unusually  long,  equalling  the  pedicel  of  the  sixth  cirrus. 


16.  Genus — Catophragmus.     PI.  20. 

Catofhbagiius.     G.  B,  Sowerby.    Genera  of  Kecent  and  Fossil 

Shells.    Plate. 

Interior  compartments  eighty  with  several  exterior  whorls 
of  9mall  supplemental  compartments:  basis  either  mem^ 
aranous  or  calcareous. 

DiiiriMiim,  West  Indies  and  Australia.  Attaebed  to  littoral  shells  and  rocks. 

This  genus  is  very  remarkable  amongst  sessile  cirripedes, 
from  the  eight  normal  compartments  of  the  shell  bein^ 
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snrrounded  by  several  whorls  of  supplemeDtal  compartmeDts 
or  scales :  these  are  arranged  symmetrically,  and  decrease  in 
size  but  increase  in  number  towards  the  circumference  and 
basal  mai^n.  A  well  preserved  specimen  has  averyele^nt 
appearance,  like  certain  compound  flowers,  which  when  half 
open  are  surrounded  by  imbricated  and  graduated  scales. 
The  Cbthamalinee,  in  the  structure  of  the  mouth  and  cirrt, 
and  to  a  certain  extent  in  that  of  the  shell,  fill  up  the 
interval  between  the  Balaninse  and  Lepadid^e ;  and  Cato- 
pluragmus  forms,  in  a  very  remarkable  manner,  the  transi- 
tional link,  for  it  is  impossible  not  to  be  struck  with  ths 
resemblance  of  its  shell  with  the  capitulum  of  Pollicipes- 
In  Follicipes,  at  least  in  certain  species,  the  scuta  and  teigH 
are  articulated  together — the  carina,  rostrum,  and  three 
pairs  of  latera,  making  altogether  eight  inner  valves,  are 
considerably  larger  than  those  in  the  outer  whorls — the 
arrangement  of  the  latter,  their  manner  of  growth  aii<l 
union, — all  are  as  in  Catophragmus.  If  we,  in  imagina- 
tion, unite  some  of  the  characters  found  in  the  difierenfl 
species  of  Follicipes,  and  then  make  the  peduncle  so  shorfl 
(and  it  sometimes  is  very  short  in  P.  mitella)  that  the  valves 
of  the  capitulum  should  touch  the  surface  of  attachment,  !■ 
would  be  impossible  to  point  out  a  single  external  chaiHCte 
by  winch  the  two  genera  in  these  two  distinct  families  couli 
be  distinguished  :  but  the  more  important  differences  in  tin 
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corinm  is  prolonged  for  some  way  upwards,  are  of 
ice  to  the  animal,  by  thickening  its  shell,  in  an  analo- 
a,  but  not  homologous,  manner,  af)  in  Tctraclita. 
/onsidering  the  wliole  structure,  external  and  internal, 
3atophragmu8,  with  the  one  great  exception  of  the  ex- 
jr  whorls  of  valves,  there  is  hardly  a  single  generic 
wrter  by  which  it  can  be  separated  from  Octoaieris  and 
hylasma ;  iodeed,  I  am  not  quite  sure  that  it  would  not 
e  been  better  to  have  nm  these  three  genera  together. 
>f  the  two  species,  I  will  first  describe  C.  pol^merus, 
not  the  C.  imbricatua  of  Sowerby,  inasmuch  as  I  have 
ity  of  excellent  specimens  of  the  former,  whereas  tlie 
iinal  specioiens  of  C.  imbricatus,  in  the  British  Museum, 
list  of  one  old  and  not  perfect  shell,  without  the  oper- 
ir  valves  or  the  Included  animal's  body ;  and  the  other, 
]gh  quite  perfect,  far  from  mature.  As  far  as  these 
erials  allow  of  minute  comparison,  the  whole  shell,  with 
exception  of  the  basis,  and  the  opercular  valves  agree 
I  closely  in  the  two  species,  whereas  the  included  animal's 
y  differs  more  than  is  usual  in  nearly  related  species ; 
bus,  C.  imbricattis  has  caudal  appendages,  of  which 
■e  is  no  trace  in  C.  polymcrus,  and  I  have  seen  only  one 
JF  instance  in  which  tins  organ  was  absent  in  one  species 
ilpellum  villosum)  and  present  in  the  other  species  of  the 
e  genus.  Under  these  circumstances  it  will  be  most 
renient  first  to  describe  in  detail  C.  polymerus,  and  then 
'  indicate  the  points  of  difference  in  C.  imbticaiM. 


Catophragmds  polymerds.    F1.  20,  fig.  4  a — 4f. 
?a«{f  membranous  :  cai/dal  appendages  none. 

li.—New  South  Wales  {Twofold  BaT),  Mus.  Uarwin ;  Swan  River  (f). 
Gaming,  Attached  to  littoral  racks  and  shells,  aud  associated  nitli 
leliia  pnrpuraieem,  Balanut  nigresceu,  Ckthamalia  anlemialui,  Chamaiipho 

eneral  Appearance. — Shell  nearly  circular,  moderately  or  alighlly 
CBBcd ;  colour  grey.  Tlie  eigiit  normal  compartmenta  of  the 
r  vliorl  sre  tvo  or  tliree  times  aa  large  as  tiioBe  in  the  second 
rl ;  the  other  smaller  compartmenta  or  scalea  graduate  very  regu- 
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larlj  in  site,  to  mere  beads,  U  the  extreme  baud  edge,  and  are  arranged 
mametricallj.  The  general  aspect  of  the  shell  depends  chiefly  oa 
the  d^ree  to  which  the  lurAice  has  been  disintegrated,  and  dUhn 
greatly  in  the  tvo  extreme  atatea.  When  veil  preaerred,  the  genenJ 
appearance  is  very  elegant ;  the  scales  are  all  neatly  imbricatea ;  they 
terminate  upwards  in  point*,  but  with  tbeir  extreme  tips  generally 
broken  ;  from  laterally  orerlapping  each  other,  their  external  anrfaces 
(aa  Been,  when  corrroded,  in  fig.  4  d,  or  when  slightly  exposed  after  Ihc 
continued  growth  of  their  basal  margins,  in  fig.  4  a)  become  longi- 
tudinally keeled,  often  with  a  secondary  ridge  or  shoulder  on  one  ude; 
they  are,  nlao,  crossed  by  rather  conspicuous  and  regular  lines  ot 
growth,  or  more  strictly,  former  lines  of  union  between  the  seTeial 
valves :  the  orifice  of  the  shell  in  this  perfect  condition  is  anb- 
rhomboidol  and  uotched,  and  the  scuta  are  united  to  the  teiga  by 
nearly  straight  sutures.  On  the  other  hand,  when  the  shell  has  been 
considerably  corroded,  and  this  seems  to  be  the  more  common  con- 
dition, the  appearance  is  not  elegant;  the  scales  in  the  anccesslTe 
whorls  are  not  imbricated,  but  owing  to  their  upper  parta  having 
been  worn  down,  they  present  a  tesselated  surface  (4  d),  with  the 
tesaene  graduated  in  size,  and  of  a  peculiar  shape,  namely,  a  rectangle, 
with  a  more  or  less  broad  square  projection  on  the  exterior  side,  toge- 
ther often  with  a  large  square  notch  on  one  or  both  corners,  caused 
by  their  laterally  overlapping  each  other.  Some  of  the  shells  are  M 
deeply  corroded,  that  no  portion  of  the  original  surface  is  preserved, 
excepting  the  lowermost  bead-like  scales ;  and  the  whole  shell  has  ao 
ftspect,  that  the  aucreaaive  wlinrla  of  the  w 
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ihril,  excepting  in  old  worn-down  tpecimensy  increases  largely  by  dia- 
metric growth :  during  the  diametric  growth,  the  outer  scfdes  must  be 
latarallT  separated  a  little  from  each  other,  and  probably  they  are  late- 
rally added  to ;  but  there  are  no  distinct  lines  of  suture,  or  rows  of 
unidler  scales,  corresponding  with  the  sutures  between  the  eight  inner 
oompartments.  The  alse  do  not  project  much ;  their  edges,  as  well  as 
tlie  ahoulders  into  which  they  fit,  are  generally  irregularly  crenated : 
they  are  added  to  during  diametric  growth  above  the  line  of  attachment 
of  the  opercular  membrane.  There  is  no  appearance  of  radii ;  but  as  the 
eight  inner  compartments  are  added  to  laterally,  and  are  often  cre- 
nated, on  the  edges  which  correspond  with  the  radii  in  other  Cirripedes, 
nieh  edges  must  be  considered  as  radii. 

With  respect  to  the  scales  in  the  several  outer  whorls,  tliey  resemble 
eadi  other  except  in  size,  and  the  outermost  scales  are  reduced  to  mere 
tranaTersely  elongated  beads.  Their  basal  edges  are  concave  inwards, 
being  bent  like  the  ridge  of  a  house ;  hence  sub-triangular  spaces  or 
taboi,  lined  by  the  corium,  run  up  between  the  scales.  When  per- 
fectly preserved,  the  outline  of  each  scale  is  a  much  elongated  triangle, 
bnt  usually,  from  their  summits  having  been  worn  off,  the  outline  is 
nearly  that  of  a  parallelogram.  Their  basal  edges  are  dentated,  and 
their  upper  parts,  both  on  the  outside  and  inside,  are  marked,  where 
joined  to  the  other  compartments,  by  slight  calcareous  ridges :  outside, 
there  are  longitudinal  shoulders  (PL  20,  fig.  4  b),  caused  by  the 
hitend  overlapping  of  the  adjoining  scales ;  these  are  best  seen  in  sec- 
tion in  corroded  specimens  (fig.  4  ^ :  on  the  inside  there  are,  also, 
in  the  upper  part,  slight  medial  longitudinal  ridges,  caused  by  the 
antnres,  which  the  scales  have  covered. 

In  large  old  specimens  there  are  ten,  or  even  more,  whorls  of  com- 
partments, but  it  is  scarcely  possible  to  count  them  with  any  accuracy. 
The  first  whorl  consists  of  the  eight  lai^e  inner  compartments,  though, 
homologicaliy,  it  is  doubtful  whether  the  rostro-lateral  compartments 
in  any  sessile  cirripede  really  belong  to  the  same  whorl  with  the  others. 
The  second  whorl  consists  of  eight  smaller  pieces,  covering  the  eight 
sutures  in  the  first  whorl  (see  the  tracing  of  the  basal  edges  of  all  the 
compartments  and  valves  in  a  very  perfect  specimen,  PI.  20,  fig.  4  c). 
The  third  whorl,  in  large  and  perifect  specimens,  consists  of  twice  the 
number,  or  sixteen,  still  smaller  scales,  corresponding  with  the  sixteen 
satorea  of  the  second  whorl ;  but  sometimes  there  are  less  than  sixteen 
pieces,  owing  to  some  of  the  scales  being  large  enough  to  cover  two 
adjoining  sutures  as  well  as  the  intermediate  portion  of  the  compart- 
ments of  the  first  whorl.  In  the  fourth  whorl,  instead  of  there  being, 
even  in  the  most  perfect  specimens,  twice  sixteen,  or  thirty-two  pieces, 
there  are  only  twenty-four ;  this  being  caused  by  single  pieces  (placed 
altteiately  with  two  pieces)  being  broad  enough  to  cover  two  sutures 
aa  well  as  the  intermediate  portion  of  the  compartment  of  the  third 
whorl.  In  the  succeeding  whorls  this  same  arrangement  seems  to  be 
the  usual  one,  so  that  in  the  fifth  whorl,  instead  of  there  being,  in  the 
moat  perfect  specimens,  twice  twenty-four,  or  forty-eight  pieces,  that 
is,  twice  the  number  in  the  last  whorl,  there  are  only  thirty-six  scales, 
or  once  and  a  half  as  many  scales. 
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The  BamM  in  thin  and  membniioua ;  it  firmly  adberea  to  the  Borfue 
of  Kttachment. 

Seala,  nearly  flat :  the  Brtjcalar  ridge  is  very  prominent.  And  there 
is  k  deep  articular  furrov  both  above  and  below;  but  the  preciae  ontline 
of  the  ridge  and  furrows  varies :  there  is  a  pit  for  the  adductor  mosde, 
but  DO  crests  or  marks  for  the  other  muscles.  The  Terya  are  remark- 
able from  the  extreme  prominence  of  the  srticulsr  ridge  and  depth  of 
the  articular  furrow.  The  bfusl  mai^n  viewed  internally  seemi 
straight,  so  that  there  ippesrs  to  be  no  spur ;  hot  viewed  externally, 
when  the  crests  for  the  depressor  muscles  are  seen  to  depend  con- 
siderably beneath  the  true  basal  margin,  a  alight,  very  broad  apnr 
may  be  perceived  to  exist.  These  depending  crests  for  the  muscles 
are  rather  tliin,  but  they  extend  over  half  the  ImssI  margin  of  the  valve. 

Mouth. — The  labnim  is  very  bullate,  being  as  Jong  in  its  langitudioal 
axis  as  the  rest  of  the  mouth :  crest  hairy,  with  some  very  minute  teeth. 
Palpi  truncated,  with  their  apices  not  nearly  touching  each  other ; 
thickly  clothed  with  spines.  Mindihles  with  three  large  single  teeth, 
of  which  the  lower  one  has  a  sin^e  fine  tooth  at  its  upper  basal  edge, 
showing  a  tendency  to  become  pectinated ;  inferior  part  short,  coarsely 
pectiuated.  Maxilln  notched,  with  a  slight  aecoud  notch  and  slight 
double  promiuence  in  the  lower  part. 

Cirri. — First  and  second  pairs  short,  with  the  rami  in  each  un- 
equal in  length  by  about  four  segments ;  on  both  rami  in  the  second 
cirrus,  and  in  the  shorter  ramus  of  the  first  cirrus,  there  are  some 
coarsely  pectinated  spines.  AU  four  posterior  cirri  are  alike;  tbt 
segments  bear  five  pairs  of  strong  spines,  with  a  lai^  iotcrmediale 
tuft  of  fine  apinca :  thp  doTsnl  tuft  ia  also  large,  consisting  of  ibort 
thick,  and  lon^  finer  spines.  There  is  no  vestige  o(  caudal  appendegei,  j 
though  present  in  the  siicccedjug  epeciea.  I 

BrancluEB  moderately  large,  in  area  equalling  the  prosoma;  aur&K     I 
not  plicated.  I 
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no  difTerence  from  C  polymeru€  in  the  shell,  excepting  that  in  the 
small  specimen  of  C.  imbrieatus,  there  would  appear  to  exist  fewer 
whorls.  The  opercular  yalves  are  likewise  closely  similar:  in  the 
scuta,  howeyer,  of  the  young  specimen  in  the  present  species,  the 
articular  ridge  seems  to  he  a  little  hroader,  hut  this  is  so  variahle  a 
character  that  no  confidence  can  be  placed  in  it :  these  yalves,  niore- 
OTer,  externally  have  a  broad  furrow  along  the  middle,  runuing  from 
the  apex  to  the  basal  margin,  which  is  not  the  case  with  the  scutum  of 
C  polymerua;  but  then  I  have  often  seen,  in  young  specimens  of 
Balanas,  a  similar  furrow,  which  is  quite  absent  in  full-grown  speci- 
mens. When  we  come  to  the  basis  we  find  a  good  diagnostic  character, 
for  here  it  is  calcareous :  it  is  rather  thin,  solid,  and  white ;  towards  the 
oatside  it  is  pitted  with  small  cavities,  corresponding  with  the  small 
teeth  on  the  basal  edges  of  the  compartments.  The  latter  adhere 
firmly  to  the  basis.  The  central  internal  snrface  is  covered  by  an 
irregular  network  of  imbedded  cement-ducts,  some  of  which  bifur- 
cate. From  the  description  here  given,  it  will  be  seen  that  any  figure 
would  have  been  superfluous,  the  last  species  having  been  so  well 
illastrated. 

Mouth. — I  can  point  out  no  difference,  excepting  that  the  palpi  are 
here  more  oval  or  less  truncated  at  their  ends ;  and  that  the  lower 
comer  of  the  maxillae  seems  to  be  more  prominent.  In  the  Cirriy  the 
rami  of  the  first  and  second  pairs  are  nearly  equal  in  length :  none  of 
the  spines  are  coarsely  pectinated.  In  the  four  posterior  pairs  of  cirri, 
instead  of  a  tuft  of  small  spines  on  each  segment  between  the  pairs 
of  main  spines,  there  are  only  a  few  minute  intermediate  spines :  the 
dorsal  tufts  are  also  here  smaller,  but  are,  as  in  the  last  species,  com- 
posed of  short  thick,  aud  longer  thinner  spines. 

Caudal  Appendages, — This  is  the  only  species  of  sessile  cirripede, 
with  the  exception  of  the  two  species  of  Pachylasma,  which  possesses 
these  organs :  they  are  situated  on  each  side  of  the  anus  in  the  usual 
position :  they  are  minute,  equalling  in  length  only  the  lower  segment 
of  the  pedicel  of  the  sixth  cirrus :  in  a  specimen  in  which  the  rami  of 
the  sixth  cirrus  had  eighteen  or  twenty  segments,  these  appendages 
consisted  of  only  three  tapering  segments,  supporting  a  few  thick 
spines. 

Branchue. — I  believe  I  discovered  these,  consisting  of  two  minute 
pouches,  placed  at  the  carinal  end  of  the  sack :  if  this  observation  be 
correct,  this  species  differs  from  C  polymenis  in  the  much  smaller  size 
of  these  organs. 
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REMARKS  ON  BRONPTS  LIST  OF  FOSSIL  BALAHINf 
AND  CHTHAMALIN^. 


The  folloring  species  oF  fossil  BalauidEe  are  given  in  that  most  UBefbl  vttk, 
the  'Enumerator  Palieontologicus'  in  Broon's  'Gesiclite  der  Natni:'  it  bu 
appeared  to  me  that  a  few  words  oa  each  speoiea,  might  bereafter  s«re  ottcn 
the  trouble  of  searching  through  aeveral  worlu. 

Tubici»eUa  maxima  of  Morren,  said  to  hare  been  found  in  the  Chalk:  ttii 
wonld  have  been  a  wonderful  fact,  cooaidering  that  no  true  aenile  amoA 
has  hitherto  been  found  lu  this  formation,  and  that  it  implies  the  e: 
Cetacea  at  this  period ;  but  I  have  been  informed  that  the  foaail  u 
not  a  C  impede. 

Diadema  iifiJum  =  Coronula  bifida  of  Bionn,  in  his  '  Itallena  Tntiv- 
GebUde'  (1S3I),  p.  12G  (no  Plate).  Without  a  much  fuller  description  I  m 
form  no  judgmeot  on  this  species. 

Diadetut  vulgar^  ia  prohablj  the  Corottula  bttrbara,  a  Crag  foaail  dasciibeJ 
by  fflfi. 

Piffgoma  vniiala,  Michelotti,  in  'Bull.  Boc.  Qeolog.'  torn,  x,  p.  141,  A  an 
name  without  anj  description:  probably  it  is  a  sjnon^m  of 

Pyrgoma  mlralum,  Pbilippi,  '  Eiium.  MoUuac.  Siq^ite,'  which  is  a  ajnonjBirf 
Fgrgoam  Jnglieuia  of  the  present  work;  found  recent  and  fossil. 

Aeatia  Monlagui  is  prouablj  the  eitinct  Aeatta  mdmiata  described  bj  me. 

Chlkamalui  gigantem  of  Phflippi,  b  the  PacAflaima  gigantam  of  this  WDitt 
found  recent  ana  fossil . 

Chiknmaliu  tlellalut,  said  bj  Pbilippi  to  be  found  fossil  in  Sidlj;  tnA 
maj  he  the  case,  but  the  littoral  hahit^  of  the  species  do  not  render  it  ia] 
probable. 

BaUtnitt  earbonarita  of  Petzholdt,  found  in  the  Carboniferous  fonnation!  bat 
I  have  given  mj  rcasoue,  in  ui;  '  Ponograph  on  the  Fossil  Lepadida,'  p.  6,  h 
disbelieving  that  this  is  a  Balanus,  or  even  a  Cirripede. 

BiilaHHi   otlTfaruiH    upprars  lo   be  a  mere  uame  by  Coiirad,  published  bj 


ntainhis 
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1 0B  '  Jtnunel  Aoad.  Nat  Bo,'  FhiL,  toI.  vii,  p.  134J.  I  otnnot 
lii  ipemet ;  it  resembles  B.  mtmAu  ,-  but  u  tne  radii  are  nther 
1  ■pDUmUj  iritb  slightly  oUiqne  auminitai,  it  ma;  be  B.  eemcttvat; 
u  lurea  are  not  fitpircd. 

mfUtata  ia  mereij  a  proTisional  naiiie  without  an;  description, 

puier  on  the  Crag  by  S.  Woodward,  in  the  'Loodon  and  Edin. 

Huaiine,   £rewster,    Taylor,    and    Phillips,'    vol.    rii,    July— 
18SB,p.364. 
uM^ni,  Z.  de  C.  Sowerby,  in  '  Qeolog.  Trans.,'  Sd  series,  vol.  r, 

3.  Plate  eittemely  imperfeet ;  description  extremely  short  and 
aneciea  from  India  not  to  be  reeogniscd. 

'Ut;  the  species  thna  named  by  Ranzani,  and  found  by  Philippi 
is  not  the  tmoLepatbalanoidei  of  Linn.,  but  may  be  £.  OMpu- 
In  British  collections  of  Crag  specimens  I  have  found  the 
[nOT.  B^.}  thus  named  :  I  mucli  doubt  whether  the  tmly  littoral 
]e*  of  Linncus  has  been  found  fossil. 

tut  of  Montagu,  a  synonym  of  B.  nUeah*  of  Brogni^,  and  of 
'  of  this  work ;  found  foaai]  and  recent.  This  spcciea  was  orieiually 
by  Linnteus  under  the  name  of  Lepat  baianiu.  Bnt  the  fossilZ^^ut 
wocehi  is  a  different  species ;  if  it  be  the  same  with  the  recent  Lepat 
Foli,  then  it  is  the  B.  perfiiratat  of  the  present  work.     Again,  the 

of  Brono,  in  his  'Letlissa  Oeognostica'  (tab.  36,  fig.  14^  is  quite 
om  the  B.  tuleatia  of  Bnigai^re  (i.  t.,  B.  porcaiui  of  tne  present 
U  at  once  obvioos  from  the  oblique  summits  of  the  radii.  Lastly, 
a  of  Sowerby  ia  a  synonym  of  B.  porealm,  nlealtu,  cottatai,  and 

Mm  of  Hontagu  is  a  synonym  of  Chthamalia  litlUUiu,  see  remarks 
idea ;  the  name  of  B.  punelaliu  is  often  applied  by  BritLSh  anthon  to 
r  B.  balanoidw,  see  remarks  on  that  species. 
«(  of  Morris's  '  Catalogue'  ia  a  aynooym  of  B.  emuitu  ;  fonnd  recent 

AMoTBni 

r.  eottatia, 

tmabuhtm  of  Linn.,  foond  recent  and  fossil;  but  no  trust  whatever 
e  placed  in  the  identidcations  of  this  species  given  in  several  works; 
i;^  lintiiaabuliim  of  Broccbi  ia  distinct.  The  B.  crauia  of  Sowerby 
B.  litUtimabKltnii.  The  S.  fatcialta  of  Dnjardin  (perhaps  only  a 
}  probably  is  also  this  species.    The  B.  aitpaitu  is  only  a  variety  of 

'/brmit,  Defrance ;  see  B.  eireixnatui. 

(m,  Miiniter,  '  Beitrage  zor  Petriract.,'  B.  3,  p.  S9,  tab.  vi  (1640). 
liar  valves  or  details  of  stmctute  of  tiie  several  species  of  Balanns 
Miinster,  are  given,  and  consequently  none  can  be  recognised  with 

mu  of  Bronn,  fully  described  in  this  woric,  with  the  synonyms  given ; 

IfbsuL 

ai  of  Sowerby,  a  synonym  for  B.  linliinutbiilum. 

•adiatut,  Miinster,  probably  a  synonym  of  S.  ixHtinnabulitm,  see 

ader  B.  orxalui. 

tariiu,  Bronn  ('  Italiens  Tertiar-Gcbilde,'  p,  I3S),  does  not  appear  to 

[longh  described  to  be  recognised. 

u  of  Miinster,  possibly  a  synonym  of  B.  amphitHtt :  see  remarks 

tmatiu  and  balanoidet. 

iriut,  Brono:  see  remarks  under  B.ptetinarivt. 

mu  of  Hansman  (according  to  Miinster  of  Blomenbach).     I  cannot 

thia  species  in  Miinster's  'Beitrage.' 

utorti  of  Lamarck,  '  Animaux  sans  Vertebres.'    Scarcely  one  of  ths 


fossQ  specira  of  fialanns,  described  bj  L&marok,  can  be  raoogtiixidi  tkr 
deaoriptioiu  are  eitremel^  imperfect.  Tbeie  is  ft  figure  of  B.  pattwUrit  'it 
Uiinater's  '  Beitnge,'  which  makes  ne  tbink  Uut  thu  mt;  be  a  ^nonjm  d 
B.  coMcaviti  of  Broun. 

B.  pjfTamidaiii,  Miinater :  see  remarks  onder  B.  omahu. 

B.  rhomboiaa,  £roim :  see  remarks  nnder  B.  plieuriat. 

B.  iqiianatia,  Befrance ;  sec  remarks  under  S.  eircinnatut. 

J.«tetfi(H»,Broim('LethKa  Gcognostica,'  i*b.  36,  fig.  13).  To  this  species, 
lepai  ttallarit  (I  presume  a  misprint  for  itellaia)  of  Poli,  is  given  •>  a 
ijaaujai ;  but  the  Zepiu  ilellata  of  Poli  is  a  Chthamalus,  and  this  certainlj  ift 
not  the  case  with  S.  sletlarit.  I  hsTC  receiTed  two  specimens  from  the 
Continent  named  B.  itetlarii,  bat  thej  cert&inlT  differed  from  the  form  so  called 
bj  Eronn,  for  in  that,  tbe  psrietes  are  said  to  be  porose  and  tbe  ntdii  verv 
itarroff ;  these  foreign  specimens  I  have  named  B.  inehmu.  A.  species  described 
br  me  as  -B.  cormgatiu,  resembles  in  external  appearance  tbe  B.  ileUani  of 
Sninn,  but  it  is  mere  labour  in  vain  to  attempt  identiljing  Salani  bj  their 
external  cboractcn. 

B.  tfriattu,  Defrance  :  see  remarks  under  B.  eireinmitia. 

B.  tgriiariia,  Hisso,  *  Hist.  Nat.  de  I'Europe  Uerid.,'  voL  iv.  I  cumot 
recognise  tbia  species. 

B.  leitelaiui,  Sowerbf,  a  sjnonjn)  ot  B.poreatiu ;  Teoent  and  fossil:  m* 
remarks  under  B.  emlatat. 

B.  tonariut,  Uiinster :  see  remarks  under  B.  omatat ;  possibi;  this  ii  ■ 
Bjnonym  of  B.  eoHeama. 

B.  anphimorpkia,  Lamarck ;  sec  remarks  nndet  S.  pialalarit. 

B.  eritpalat,  var.  of  B.  tiHlinnabuium. 

B.  ^lindraeeut,  Lamarck.  From  Cbenu's  'lUuat.  Conch.,'  in  ■m)sA 
work  Lamarck's  original  specimens  are  fibred;  it  apT>ears  that  this  is  tla 
B.  ptittacv!  of  South  America,  where  it  is  also  found  fossil,  bat  assotedlj 
Lamarck  is  quite  in  error  when  he  states  that  a  varietT  of  this  species  oocin 
fossil  near  Tnrin.  Bronn  (in  his  'Itallcna  Tertiar-Gebilde,'  p.  197)  give** 
a  sjnonym  to  tbe  Turin  fossil  tbe  Lfpat  liHtinitabulKm  of  Brocdii  (in  lb 
'  Coiichologia  Foaaile  Buhapennina,'  t,  2,  p.  597),  and  this  probably  is  CMteeti 
and  I  have  hardlj  an;  doubt  tbat  the  Lepas  liHlitmaiulirm  of  Btoccfai  i)  tlN 
B.  ceneaBM  of  Bronn  described  in  tlie  present  work. 

B.  perfiiriilua  of  BruguiiTe  is  said  bj  Pbiliippi  to  be  found  in  Sicilj  :  b« 
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B,fmdmitu  is  too  briefly  described  by  Bisso  ('  Hist.  Nat.  do  I'Europe  Mend.,' 
ton.ir,  1826),  without  a  figure,  to  be  recognised;  it  probably  is  not  the  B, 
fwirnim  of  Spengler,  Wood,  and  other  authors. 

B.  oou90fomo,  UnU,  and  radiatut,  are  mere  names  without  any  description, 
mUiahed  in  a  Catdogue  by  Y.  Hoeninghaus,  in  the  '  Jahrbucli  fiir  Mmeral. 
hog.,'  ftc.,  1831,  p.  155. 

Jl  kmmilit.  Ck)nrad,  in  the  '  American  Journal  of  Science,'  vol.  ii  (N.  S.)* 
.  400,  1846,  has  given  a  short  description,  with  a  woodcut,  of  this  species, 
tun  the  upper  Eocene  of  Florida.  The  opercular  valves  are  not  described,  and 
doabt  whether  the  species  could  be  recognised. 


2.  Family — ^VERRUCiDiB. 

Cirripedia  without  a  peduncle  :  scuta  and  terga^  not  fur- 
tuhed  with  depressor  muscles,  moveable  only  on  one  side,  on 
the  other  side  u?iited  immoveahly  with  the  rostrum  and  carina 
wfo  an  asymmetrical  shell. 

The  one  genus  herein  contained  differs  so  considerably 
fiom  all  the  others  in  the  Order,  in  the  extraordinary  un- 
equal development  of  the  two  sides  of  the  shell,  that  I  have 
bstituted  a  Family  for  its  reception.  If  compelled  to  place 
it  in  one  of  the  foregoing  families,  I  should  with  much 
kdtation  rank  it  in  the  sub-family  Chthamalinse,  rather 
tban  amongst  the  Lepadidae;  for  it  is  destitute  of  a 
peduncle,  and  has  a  shell,  though  a  very  different  one  from 
tbat  of  any  true  sessile  cirripede.  In  the  interfolding 
sutures  which  may  be  considered  as  representing  radii  or 
^,  in  the  basis  being  divided  into  concentric  slips,  and  in 
the  whole  of  the  basis  being  attached  to  the  supporting  ob- 
ject, this  same  line  of  affinity  is  clearly  manifested.  On  the 
}ther  hand,  in  the  general  shape,  manner  of  growth,  and 
dnd  of  articulation  of  the  scutum  and  tergum,  there  is  so 
Jose  an  approach  to  the  Lepadidse,  that  had  I  seen  these 
^ery  important  valves  separately,  I  should  certainly  have 
included  that  they  had  come  from  a  PoUicipes,  allied  to 
certain  Cretacean  fossil  species,  d&P.fallax  and  elegans ; 
t  likewise,  perhaps,  deserves '  notice,  that  the  upward 
iprowth  of  the  rostrum,  in  Verruca  nexa,  is  a  peculiarity 
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found  only  in  the  valves  of  the  Lepadidte.  Verruca  diffen 
both  from  the  Lepadidse  and  Balanidse  in  the  whole  sM 
or  external  covering,  having  no  other  muscle  besides  the 
adductor  scutomm.  In  the  characters  derived  from  the 
animal's  body,  Vemica  approaches  both  families ;  but  in 
the  absence  of  branchiae,  and  in  the  great  development  of 
the  caudal  appendages,  perhaps  it  comes  rather  the  nearest 
to  the  Lepadidse.  Whatever  affinity  there  is  to  the  Balanidc, 
it  is  much  stronger  to  the  sub-family  Chthamalinse  than  to 
the  BalaniuEe  ;  though  the  non-bullate  labrum,  in  three  of 
the  species,  and  the  great  dissimilarity  of  the  third  cimii 
from  the  three  posterior  pairs,  at  first  seems  to  indicate  s 
closer  relationship  to  the  BalaniuEe ;  but  the  labrum  is  never 
notched,  as  in  the  latter  sub-family,  and  in  V.  nexa  it  b 
bullate,  and  supports  palpi  of  only  smdl  size.  The  dis- 
similarity, also,  of  the  third  pair  of  cirri,  compared  with  the 
posterior  pairs,  is  hardly  greater  than  in  Chlhataalus  inter- 
textm  and  Chamasipho  columna,  members  of  the  Cklkama- 
Una,  though  abnormal  in  this  one  respect.  Perhaps  even 
a  special  affinity  is  evinced  between  certain  species  of 
Chthanialus,  as  C.  intertextm,  and  certain  species  of  Vermes, 
as  V.  nexa,  namely,  in  the  interfolding  sutures  and  in  the 
very  peculiar,  inflected  basal  margin  of  the  walls.  UpoD 
the  whole,  the  affinities  of  the  Vemicidse  are  complex,  and 
nearly  equally  divided  between  the  two  great  families  of 
BalauidEB   and   Lepadidte,    or    sessile    and    pedunculated 
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CsxuslA.  I^marei.  Animaiii  sans  Yertebres,  181B. 
OcBTaoaiA.  EaKUtm.  Memoirc  di  Storia  Nat.,  ISjO. 
Lep&s  et  Balanvs  Avctokuh. 

Bulribalion,  Northern  Euro|)e,  Mediterranean,  Red  Scs,  Madeira,  West 
dies,  Tiern  del  Fuego,  Chile,  Peru. 

The  shell  in  tliis  genus  is  extremely  unsymmetrical,  not 
ro  of  the  six  pieces  of  which  it  is  composed  quite  resem- 
ling  each  other.  At  first  it  appeared  hopelessly  difficult 
>  identify,  in  a  homological  sense,  these  six  valves,  with 
lose  of  ordinary  cirripedes,  but  the  difficulty  soon  quite 
inished.  The  operculum  consists  of  two  moveable  valves 
1  one  side,  namely,  a  scutum  and  tergum,  but  without  any 
loveable  valves  on  the  opposed  side :  the  scutum,  though 
imarkable  from  being  much  smaller  than  the  tergum,  can 
3  easily  recognised  by  giving  attachment  to  the  animal's 
Ddy  and  to  the  adductor  scutorum  muscle.  The  four  other 
£ce8  are  articulated  together,  and  form  the  shell  surround- 
ig  the  sack,  in  which  the  animal's  body  is  enclosed :  of 
lese,  the  two  against  which  the  moveable  scutum  and 
^rgom  shut,  are  smaller,  differ  greatly  in  shape,  and  are 
•bculated  together  in  a  different  manner  from  the  remain- 
ig  two  pieces ;  from  these  facts  alone  tliere  would  be  a 
rong  presumption  that  they  were  of  a  different  nature. 
he  fixed  valve,  against  which  the  scutum  shuts,  is  either 
umished  with  a  remarkably  prominent  plate  {a  in  fig,  1  c, 
';  compare  this  with  s'  in  the  reversed  shell  in  fig.l  e),  or  is 
ollowed  out,  as  in  V.  nexa,  for  the  attachment  of  the 
dductor  scutorum  muscle.  Tims  it  is  rendered  probable 
hat  this  fixed  valve  is  a  modified  scutum  ;  but  a  surface  of 
ttachment  for  one  end  of  the  adductor  muscle  might,  \kt' 
laps,  have  been  developed  on  any  other  valve,  or  a  scutum 
light  have  become  fused  with  a  lateral  valve  of  the  shell ; 
!ie  shell  on  this  latter  view  being  rendered  in  idea  more 
nnmetrical.  But  when  a  very  young  specimen  is  care- 
illy  examined,  it  is  found  that  the  moveable  and  fixed 
iutura,  the  moveable  tergum  and  its  opposed  valve  or  fixed 
'•■gum,  at  the  first  period  of  calcification,  resemble  each 
3ier  quite  closely  ;  but  that,  as  each  zone  of  shell  is  added, 
'e  differences  become  rapidly  greater  and  greater  :  hence, 

32 


VERaCCID^. 


it  may  be  considered  as  directly  proved,  that  the  two  fined 
valves  (s'  and  t*  in  all  the  figures  in  Fl.  21),  which  are 
opposed  to  the  moveable  valves  of  the  operculum  (s  and  t], 
consist  of  an  extraordinaiily  modified  scutum  aod  tergun. 
It  has  been  sliowii  (p.  1 29),  that  at  the  period  of  the  meta- 
morphosis, the  two  scuta,  the  two  terga,  and  the  carina  of 
tlie  Lepadidsc,  commence  their  growth,  under  the  form  of 
the  so-called  "  primordial  valves,*  and  so  differ  from  all  tbe 
other  valves  wlien  such  occur :  now,  in  two  species  of 
Verruca,  I  have  found  closely  analogous  primordial  valves 
on  the  apices  of  both  the  moveable  and  fixed  scutum  and 
tergum  (thus  affording  strong  additional  evidence  that  their 
nature  lias  been  rightly  interpreted),  and  on  one  of  the  two 
remaining  valves,  namely,  that  at  the  posterior  or  cariwJ 
end  of  the  shell.  Hence,  we  may  safely  infer,  that  this 
latter  valve,  which,  though  very  much  more  developed  oa 
one  than  on  tlic  other  side,  is  so  far  medial  as  to  curl  round 
and  cover  the  line  of  opening  between  the  moveable  and 
fixed  tergum,  is  really  a  carina.  The  sixth  valve  diffen 
only  very  slightly  in  shape  from  the  carina,  and  is  direcllj 


GENUS    VERRUCA.  499 

brane^  though  lying  on  one  side  of  the  aniroal,  is  the  true 
basis.  To  make  all  the  parts  in  Verruca  hold  the  same  posi- 
tion as  in  other  cirripedes,  relatively  to  the  surface  of  attach- 
ment, we  must  develope  the  carina  and  rostrum  equally  on 
both  sides  of  the  true  longitudinal  axis  of  the  shell,  and  insert 
the  newly-developed  portion  between  the  basis  and  the  fixed 
scutum  and  tergum,  reducing  the  latter  in  size,  and  tilting 
a  little  up  the  moveable  scutum  and  tergum ;  and  by  this 
means  the  animal's  body  would  be  turned,  so  that  its  dorso- 
ventral  longitudinal  plane  would  stand  at  right  angles  to 
the  basal  membrane. « 

Extraordinarily  great  as  is  the  difference  between  the 
ri^t  and  left  sides  of  the  whole  shell,  yet  in  all  the  species 
it  seems  to  be  entirely  a  matter  of  chance  whether  it  be  the 
right  scutum  and  tergum  with  the  right  side  of  the  rostrum 
and  carina,  or  the  left  scutum  and  tergum  with  the  left  side  of 
the  rostrum  and  carina,  which  become  abnormally  developed. 
Nor  does  there  seem  to  be  any  relation  between  the  side 
of  the  operculum  to  be  attached,  whether  right  or  left,  and 
the  nature  of  the  surface  of  attachment ;  for  I  have  seen 
many  specimens  adhering  to  perfectly  level  surfaces,  and  to 
quite  cylindrical  branches  of  Laminariae  ;  and  in  these  cases, 
however  the  larva  might  attach  itself,  there  could  be  nothing 
to  favour  the  development  of  one  side  more  than  the  other. 
Although  the  attached  scuta  and  terga  are  larger  than  the 
moveable  pair,  yet,  owing  to  the  small  development  of  the 
carina  and  rostrum  on  the  attached  side,  the  upper  or  un- 
attached side  must  be  considered  as  the  most  developed.  In 
this  respect,  and  in  the  circumstance  of  either  right  or  left 
aide  being  modified,  we  are  reminded  of  the  structure  of 
Pcecilasma  Kampferi  (described  in  my  former  volume  on 
the  Lepadidse),  in  which  the  valves  on  the  side  of  the  capi- 
tulum,  nearest  to  the  crab's  body,  to  which  the  specimens 
Were  attached^  were  somewhat  less  developed  than  those  on 
the  opposite  side.  I  may  add,  that  in  ordinary  Crustaceans, 
as  I  am  informed  by  Professor  Bell,  the  unequal  develop- 
ment of  the  thoracic  limbs  seems  quite  capriciously  to  affect 
ciiher  the  left  or  right  side  of  the  body. 

General  Appearance  of  the  Shell, — ^^fhe  shell  is  in  most 
caaea  much  depressed  and  irregularly  circular;  the  side  form&d 
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by  the  fixed  scutum  and  tergum  is  always  steeper  than 
the  other  side ;  the  colour  is  white  or  pale  brownish,  and  in 
V.  nexa  pale  red.  The  surface  is  naked.  The  size  is  small, 
rarely  exceeding  a  quarter  of  an  inch  in  diameter,  and  tbe 
whole  shell  often  appears  like  a  mere  scale  on  ihe  surface  of 
attachment.  The  most  remarkable  feature  in  the  external 
aspect  is  due  to  the  suture  between  the  rostrum  and  carina, 
which  is  formed  by  oblique,  interlocking  plates  or  folds;  as 
all  these  plates  continue  to  be  added  to  at  their  extremities 
during  growth,  the  upper  plates  become  longer  than  tbe 
lower  ones ;  and  the  plates  on  both  sides  of  the  satuie 
tt^ther  form  a  triangular  area,  with  the  broad  end  upper- 
most, somewhat  like  the  radius  of  a  sessile  cirripede :  tb^ 
act,  also,  tike  a  radius,  for  their  growth  serves  to  separate 
these  two  valves,  and  so  adds  to  the  diameter  of  Ihe  shell. 
The  suture  between  the  rostrum  and  fixed  scutum  and  that 
between  the  carina  and  fixed  tergum  are  nearly  of  the  same 
nature,  but  the  former  is  more  conspicuous  than  the  latto; 
neither  are  so  conspicuous  as  that  between  tbe  carina  and 
rostrum  :  accordingly  as  the  right  or  left  scutum  and  tei^um 
are  moveable,  so  the  suture,  second  in  plainness,  (see 
PI.  21,  fig.  1  a,  and  1  d),  is  placed  to  the  left  or  right 
hand.  The  fourth  suture,  between  the  fixed  scutum  aod 
tergum,  as  viewed  externally,  is  straight,  and  so  very  ob- 
scure that  it  has  been  overlooked  by  some  authors,  and  tbe 


GENUS    VERRUCA.  501 

this  part  is  longitudinally  ribbed.  The  occludent  margin 
is  curved.  On  the  tergal  margin  there  are  two  articular 
ridges  (with  a  deepish  furrow  between  them),  of  which  the 
upper  one  ('  in  s,  in  fig.  1  b,  and  5)  extends  from  the  apex 
about  half-way  down  the  valve;  and  the  other,  or  lower 
articular  ridge  ("  in  s),  generally  runs  down  nearly  to  the 
basal  margin :  an  angle,  running  from  the  apex  to  the 
basi-tergal  corner  of  the  valve,  appears  like  a  third  articular 
ridge,  but  cannot  properly  be  considered  such.  The  above 
two  articular  ridges  interfold  with  analogous  ones  on  the 
scutal  margin  of  the  tergum,  and  so  lock  the  valves  together. 
On  the  under  side  (fig.  1/),  the  surface  is  bounded  along 
the  occludent  margin  by  a  slight  rim :  there  is  generally 
a  very  slight  depression  for  the  adductor  muscle;  but  in 
V.  Spengleri  there  is  a  straight,  short,  sharp  (PI.  21,  fig.  2), 
prominent  adductor  ridge. 

The  moveable  iergum  is  broad  and  rhomboidal.  Externally 
a  prominent  axial  ridge  ('"  in  t,  in  fig.  1  b,  &c.),  which 
widens  downwards,  runs  from  the  apex  of  the  valve  to  the 
basal  point,  and  there  projecting  slightly,  causes  the  scutum 
to  be  indented;  this  indentation  on  the  scutum  appears  like 
a  third  articular  ridge,  lying  beneath  (''),  s,  in  fig.  1  b,  &c. 
Al)ove  the  lower  and  axial  ridge,  on  the  scutal  margin  of 
the  tergum,  there  is  a  middle  articular  ridge,  which  locks  in, 
between  the  lower  (')  and  upper  articular  ridges  Q  of  the 
scutum  (s).  Again  above  the  middle  ridge  there  is  an 
upper  and  third  articular  ridge  0,  which  is  either  quite  dis- 
tinct, as  in  fig.  5,  t,  or  more  commonly  is  formed  by  the 
occludent  margin  of  the  valve,  as  in  t,  fig.  1  b.  The 
broad  extremity  of  this  upper  articular  ridge  is  often  pro- 
duced into  a  slight  projection,  or  shoulder,  and  this  always 
underlies  the  scutum,  of  which  the  under  and  upper  sur- 
face is  indented  or  furrowed  (see  fig.  1/),  in  order  to  re- 
ceive this  shoulder.  The  upper  articular  ridge  of  the 
scutum  (',  s,  1  b)  locks  in  between  the  upper  articular  ridge 
or  occludent  margin  (',  t),  and  the  middle  ridge  (",  t)  of 
the  tergum. 

Hence,  altogether,  there  are  three  articular  ridges  on  the 
scutal  margin  of  the  tergum,the  occludent  margin  being  gene- 
nilly  counted  as  one ;  whereas,  on  the  tergal  margin  of  the 
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scutum,  there  are  only  two  ridges,  though,  as  before  ooticed, 
an  outer  indentation,  which  is  developied  as  a  ridge  in  V. 
nexa  (fig.  5,  s),  might  almost  be  counted  as  a  third  articular 
ridge. 

I  may  here  just  remark,  that  the  furrow  between  the  two 
ridges  on  the  tergal  margin  of  the  scutum,  resembles  the 
articular  furrow  in  the  scutum  of  the  Balanide ;  but  it  maj 
be  doubted  whether  the  resemblance  be  more  than  super- 
ficial, as  this  furrow,  in  the  case  of  Balanidse,  receives  the 
edge  itself  of  the  tergum,  whereas  here  it  receives  only  s 
ridge,  proceeding  from  the  apex  of  the  tergum,  to  a  nearij 
middle  point  on  its  scutal  margin.  Fintdly,  I  may  add, 
that  the  tergum  in  this  genus,  in  general  shape,  in  growth 
(presently  to  be  referred  to),  in  the  manner  in  which  the 
upper  scutal  shoulder  is  overlapped  by  the  scutum,  and  in 
the  presence  of  the  axial  ridge,  presents  a  very  striking  re- 
semblance to  certaiu  old  fossil  species  of  Follicipes,  and  to 
a  limited  extent  to  the  living  species  of  Lithotrya. 

'rhe  scutum  and  tergum  being  interlocked,  move  to- 
gether ;  they  can  be  firmly  shut  by  the  contraction  of  the 
long  adductor  scutorum  muscle.  Their  opening  appesn 
partly  due  to  the  elasticity  if  the  membranous  hinge  (re- 
presenting the  opercular  membrane),  by  which  they  ire 
attached  transversely,  just  beneath  the  summit  of  the  carina 
and   rostniiii.     No  doubt  tlie  jjrotriisioii  of  the  cirri  (.-1?* 
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of  the  walls  of  the  shell,  and  may  be  caUed  the  parietal 
portion.  The  rostrum  (a)  curls  round  the  end  of  theocclu- 
dent  portion,  under  an  edge  {b),  evidently  answering  to  the 
basal  margin  {6)  of  the  moveable  scutum,  and  is  simply 
united  to  this  portion  by  membrane,  but  beyond  this  part, 
it  is  articulated  to  the  parietal  portion  O  of  the  fixed  scutum, 
by  oblique  interlocking  ridges,  like  those  forming  the  suture 
between  the  rostrum  and  carina.  In  F.  nea:a,  however, 
(fig.  5)  the  rostrum  (a)  does  not  curl  round  any  part  of  the 
interlocking  fixed  scutum  (s^),  but  articulates  with  it  by  a 
straight  suture.  Internally,  the  fixed  scutum  (s'  in  figs.  le,lc, 
of  reversed  shells)  has  a  surprisingly  large,  thin  adductor  plate 
{m  in  fig.  1  (?,  1  ^),  with  a  rounded  outline,  projecting  nearly 
parallel  to  the  basis  or  surface  of  attachment ;  the  adductor 
Bcutorum  muscle  is  attached  to  its  upper  surface,  and  conse- 
quently the  animal's  body  lies  between  this  plate  and  the 
moveable  scutum.  Tn  the  fixed  scutum  of  F.  newa,  however, 
there  is  a  deep  pit,  instead  of  a  plate,  for  this  muscle. 

The  ^ed  Ter^um,  likewise,  consists  of  two  portions — a 
middle  and  lower,  or  parietal  portion,  and  a  rim  or  upper 
portion ;  the  rim  consists  of  two  unequal  arms,  answering 
to  the  two  upper  margins  (not  merely  the  edges)  of  the  rhom- 
boidal  moveable  tergura  ;  the  longer  rim  (a?  in  t',  sec  fig.  5) 
answers  to  the  carinal  margin  {x)  of  the  moveable  tergum, 
and  may  be  called  the  carinal  rim  ;  and  the  shorter  rim 
{o  and '  in  fig.  5)  answers  to  the  occludeiit  margin  {o  and ')  of 
the  moveable  valve,  and  may  be  called  the  occludent  rim. 
The  carina  curls  round  the  end  of  the  carinal  rim,  under  an 
edge,  z  (much  fore-shortened  in  t'  in  fig.  1  6,  and  best 
seen  in  fig.  5),  answering  to  at  least  a  large  part  of  the  basal 
mai^n  {z)  of  the  moveable  tergum,  and  interlocks,  by  a  ser- 
rated suture,  with  the  edge  of  the  parietal  portion  of  the 
valve.  Internally  (fig.  1  <?,  less  plain  in  1  c)  there  is  a  trans- 
verse ledge,  notched  in  the  middle,  and  sometimes  deeply 
hollow  beneath,  running  across  the  valve  in  about  the  line 
of  the  adductor  plate  of  the  fixed  scutum  :  this  ledge,  in  fact, 
marks  and  is  partly  caused  by,  the  line  of  separation  between 
the  central  or  parietal,  nnich  modified,  and  the  scarcely 
modified,  upper  or  rim  portion  of  the  valve.  The  use  of  this 
ledge  is  apparently  to  give  attachment,  as  does  the  under 


side  of.  the  adductor  plate  of  the  fixed  scutum,  -to  liga- 
mentous fibres,  presently  to  be  mentioned,  by  which  the 
shell  is  sttached  to  the  basal  membrane :  the  carina  and 
rostrum  being  so  much  more  gently  inclined,  do  not  stand 
in  need  of  a  ledge  for  their  attachment. 

By  comparing  the  moveable  scutum  and  tergum  with  the 
corresponding  fixed  valves,  in  all  the  species,  the  modification 
of  the  latter  may  be  clearly  made  out  to  have  been  efiected 
as  follows ;  and  the  case  appears  to  me  a  striking  and  inter- 
esting one.  The  moveable  scutum  and  tei^m  lie  in  the 
same  plane,  and  are  articulated  by  the  means  of  three  ridges 
on  the  tergum  (including  the  occludent  margin),  and  by  two 
on  the  scutum.  The  fixed  scutum  and  tergum  have  to  be 
curved,  and  to  be  greatly  increased  in  size ;  and  this  is 
brought  about,  as  we  shuU  see,  by  the  large  development  of 
a  certain  small  portion  of  each  valve.  Comparing  first  the 
moveable  tergum  (t)  with  the  fixed  tergum  {t'),  the  umbo 
of  growth  matches  the  umbo :  of  the  four  margins  of  the 
moveable  valve,  the  carinal  {x),  basal  («),  and  occludent 
(o  in  fig.  5),  margins  can  be  identified  with  certainty  in  the 
fixed  valve,  from  their  close  similarity  in  shape,  their  abso- 
lute apposition,  or  correspondence  in  position.  There 
remains  only  the  sciital  or  articular  margin,  with  its  three 
articular  ridges ;  of  these,  the  uppermost  {'),  inasmuch  as 
in  most  of  the  species  it  is  hardly  distinct  from  the  oc- 
cludent inarain,    can,  as    \vc  have  just    seen,    be    clearly 
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the  occludent  {a,  see  fig.  1  6)  and  basal  (6),  can  be  identified 
without  a  doubt  in  the  fixed  valve :  the  third  and  tergal 
mai^in  remains ;  this  should  have  two  articular  ridges ;  of 
these  the  upper  one^  still  serving  its  normal  function,  can 
be  detected  in  all  the  species  ('  in  fig.  1  6),  and  can  be  seen 
pretty  plainly  (  fig.  5)  in  F.  nexa :  but  of  the  lower  and 
other  articular  ridge  there  is  no  sign, — excepting  indeed  the 
whole  parietal  portion  of  the  valve,  which,  from  holding  an 
exactly  homologous  position  with  the  lower  articular  ridge 
of  the  moveable  valve^  I  cannot  doubt  in  this  ridge  expanded 
and  curiously  metamorphosed.  Hence,  in  both  fixed  scutum 
and  tergum,  it  is  the  outermost  or  lowest  of  the  articular 
ridges  which  has  been  modified  and  expanded,  so  as  to  rest  on 
and  be  fixed  to  the  surface  of  attachment.  It  would  appear 
as  if  it  had  resulted  from  one  ridge  in  each  of  these  valves 
having  been  thus  used  up  by  expansion  (so  to  express  my- 
self),  that  the  suture  between  the  fixed  scutum  and  tergum 
is  more  simple  than  any  other  suture  in  the  whole  shell ; 
and  it  is  owing  probably  to  this  straightness,  and  conse- 
quent tendency  to  weakness,  that  the  valves  do  not  grow 
tJong  this  line,  and  so  do  not  become  separated  from  each 
other  during  growth,  as  on  the  three  other  lines  of  suture. 
As  it  actually  is,  owing  to  this  suture  never  being  separated, 
it  is  even  stronger  than  the  others ;  its  edges  on  the  inside 
(fig.  1  c),  I  may  add,  are  a  little  inflected  or  prominent. 

nostrum  and  Carina :  these  valves  differ  from  each  other, 
only  in  the  former  (a)  being  rather  the  largest,  and  in  being 
more  plainly  articulated  with  the  fixed  scutum,  than  is  the 
carina  (b)  with  the  fixed  tergum.  Their  umboncs  stand  in 
their  normal  places,  at  the  two  ends  of  the  orifice  leading 
into  the  sack,  that  is,  facing  the  dorso-ventral  longitudinal 
plane  of  the  animal ;  but  they  are  very  unequally  developed 
on  the  two  sides,  and  hence  they  rise  very  obliquely  from  the 
surface  of  attachment.  Their  summits  are  nearly  square, 
which  is  caused  by  the  continued  growth  on  both  sides  of  the 
oblique  plates  or  ridges,  by  which  they  arc  articulated  with 
the  adjoining  valves.  These  plates  strikingly  resemble,  as 
already  stated,  the  radii  in  certain  species  of  Chthamalus. 
Without  these  articulating  plates,  the  outline  of  the  rostnim 
and  carina  would  have  been  triangular,  with  the  apex  up- 
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wards.  Tn  V.  nexa,  in  which  the  walls  of  the  shell  are 
almost  perpendicular,  the  rostrnm  (a,  fig.  5)  is  veiy  peculiar 
and  pateltiformed,  with  the  umbo  sub-central :  this  results 
from  the  development  of  a  border  at  the  upper  end  of  the 
valve.  In  this  same  species,  the  basal  edges  of  the  rostntm, 
carina,  fixed  scutum  and  tergum,  are  rectangularly  inflected, 
80  as  to  form  a  ledge  round  the  basis,  as  in  the  case  of  some 
few  species  of  Chthamalus, — the  ledge  appearing  like  part 
of  the  real  basis.  During  the  growth  of  the  shell,  the  upper 
internal  ends  of  the  carina  and  rostrum  are  either  rendeRd 
solid ,  or  a  ledge  is  formed  on  the  inside  across  their  sammits, 
hollow  beneath,  like  the  sheath  of  the  Balanidse,  to  which 
solid  or  hollow  ledge  the  basal  margins  of  the  moveable 
scutum  and  tergum  are  attached  by  a  rim  of  membrane, 
forming  a  hinge. 

Direction  ^  Growth  :  Minute  Structure  of  Falveg. — ^Tbe 
shell  grows  downwards  all  round  its  basal  mai^^.  ta 
far  as  the  diametric  growth  of  its  upper  part  is  on- 
cerned,  there  may  be  said  to  be  only  three  valves,  for  the 
fixed  scutum  and  tergum  never  become,  as  already  stated, 
separated ;  on  the  three  other  lines  of  suture,  the  valves 
are  added  to  on  both  sides ;  and  thus  the  whole  upper 
part  of  the  shell,  and  the  orifice,  increases  in  diameter. 
The  moveable  scutum  and  tergum  grow  along  their  basal 
margins,  and  along  the  maigins  by  which  they  are  aiti-  ■ 
ciliated  together;    but  the  scutum   in  this  latter  respect, 
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ever,  they  are  calcareous;  and  the  minute  transverse  cylinders, 
of  which  they  appear  to  be  composed,  stand  further  apart, 
causing  the  surface  of  the  primordial  valve  to  be  marked 
with  little  separate  circles,  instead  of  by  hexagons. 

The  shelly  matter  of  which  the  valves  are  composed  is 
translucent:  it  is  remarkably  destitute  of  any  investing 
membrane.  The  under  surface  is  marked  with  rows  of 
minute  approximate  pores,  parallel  to  the  lines  of  growth, 
into  which  the  corium  enters :  after  a  portion  of  shell  has  been 
dissolved  in  acid,  these  threads  of  corium  are  seen  to  change, 
a  short  distance  within,  into  cylinders  of  yellow  chitine, 
running  obliquely  through  the  substance  of  the  valve. 
These  cylinders  are  about  ^^^th  of  an  inch  in  diameter,  but 
in  parts  they  are  spindle-shaped  and  twice  as  thick  :  they 
vary  in  length,  about  Tssth  of  an  inch  being  the  average 
length :  these  cylinders  at  their  upper  ends  suddenly  con- 
tract into  a  point,  more  or  less  long,  or  are  produced  into 
a  very  fine  tortuous  tubulus  of  chitine,  imbedded  in  the 
shell :  I  have  seen  in  no  other  Cirripedes  tubuli  of  this 
structure.  There  are  other  ordinary  tubuli,  such  as  occur 
in  the  valves  of  most  Cirripedes,  about  j^^th  of  an  inch 
in  diameter,  and  which  sometimes  alternate  with  the  above- 
described  thicker  cylinders.  There  are  no  external  spines. 
From  the  number  and  length  of  the  tubuli  of  both  kinds, 
the  tissue  left  after  the  action  of  acid  is  singularly  com- 
plicated. 

Basis. — ^^rhe  basal  membrane  is  thin,  and  is  divided,  but 
not  very  plainly,  into  concentric  slips,  marking  the  successive 
increments  of  growth.  In  the  middle  of  it,  in  two  young 
specimens,  I  found  with  great  difficulty  the  pupal  prehensile 
antennae :  they  were  of  sninll  size,  measuring  from  the  ex- 
treme edge  of  the  main  or  second  segment  to  the  end  of  the 
disc,  only  roJoths  of  an  inch :  the  disc  appeared  narrow  (as  in 
PolUcipes  and  Scalpellum),  with  a  single  spine  at  the  proxi- 
mate end :  the  ultimate  segment,  placed  as  usual  at  about 
right  angles  to  the  disc,  bore  two  groups  of  shorter  and  longer 
spines,  but  I  could  not  count  how  many.  The  antennae  were 
enveloped  in  a  mass  of  cement  of  a  yellow  colour,  resembling 
in  all  its  characters  the  cement  of  other  Cirripedes.  In  only 
one  case,  I  believe  I  saw  bifurcating  cement-ducts,  of  extreme 
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tenuity,  viz.  nWh  of  an  inch  in  diameter.  The  sheet  ot 
cement  on  the  whole  under  side  of  the  basal  membrane,  not 
rarely  shows  a  very  irregular  reticulated  stnicture.  For 
convenience  sake,  it  will  be  best  to  defer  the  discussion  w 
the  very  anomalous,  though  slight,  powers  of  excavation  wbidi 
this  genus  possesses,  and  which  I  must  attnbute  to  the 
effects  of  some  substance  secreted  probably  by  the  cement- 
organs.  I  will  here  only  mention,  that  the  specimens  which 
have  excavated  a  depression,  are  less  firmly  attached  than 
those,  which  have  not  acted  on  their  support;  and  that,  in 
the  former  case,  the  basal  membrane,  for  a  considerable 
space  in  the  luiddle,  becomes  quite  detached. 

JnmaTa  Body. — ^The  body  is  much  flattened  and,  owing 
tu  the  little  development  of  one  side  of  the  shell,  lies  paraUel 
to  the  surface  of  attachment.  The  prosoma  is  but  little 
protuberant.  The  articulations  of  the  thorax  are  unusually 
straight  and  transverse.  The  Mouth  is  also  much  flattened: 
it  is  placed  rather  distantly  from  the  adductor  scutonim 
muscle,  owing  to  the  production  of  the  lower  margin  of  Uw 
labrum.  The  Labrum  is  not  notched,  or  even  hollowed  out 
in  the  middle,  or  {excepting  in  V.  nexa)  bullate ;  its  crest  is 
surmounted  by  about  eight  (more  numerous  in  F.  nexa)  Uttle 
teeth,  or  by  some  fine  bristles.  The  Palpi  are  of  moderate 
size,  with  their  tips  nearly  meeting ;  they  are  slightly  curved, 
and  have  bristles  only  on  their  outer  sides  and  extremities: 
they  are  apparently  capable  of  being  lifted  up  and  down  bya 


GENUS    VEERDCA.  509 

I  the  usual  apodeme  and  muscles.  The  Outer  MawiUts 
pTominent,  and  deeply  lobed  on  their  inner  surfaces, 
two  lobes  being  clothed  with  bristles. 
Tvrri. — ^The  first  pair  are  attached,  as  usual,  on  each  side 
tie  mouth,  and  stand  some  way  apart  from  tlie  five  pos- 
ir  paira.  'fhe  second  and  third  pairs  differ  considerably 
tnicture  from  the  three  posterior  pairs,  which  are  much 
(gated.  The  first  pair  (excepting  in  V.  nexa)  is  short, 
1  the  two  rami  slightly  unequal  in  length,  and  with  the 
nents  thickly  clothed,  as  usual,  with  spines.  The  second 
•  is  remarkable  from  the  posterior  ramus  being  more 
1  twice  as  long,  and  containing  thrice  as  many  segments, 
he  anterior  ramiLs,  which  is  barely  as  long  as  the  shorter 
.US  of  the  first  pair :  the  segments  in  the  anterior  ramus 
he  second  pair  (only  five  in  number  in  a  full-sized  speci- 

0  are  broader  and  more  protuberant  in  front,  and  more 
kly  clothed  with  spines  (the  terminal  spines  being  doubly 
tinated),  than  arc  the  segments  on  the  posterior  ramus; 
the  latter,  the  uppermost  segments  have  their  bristles 
inged  in  front  in  simple  pairs,  with  the  dorsal  spines 
I,  the  lower  segments  being  more  thickly  clothed  with 
■ties,  owing  to  the  development  of  lateral  rows.  The 
d  pair  resembles  in  every  respect  the  second  pair,  ex- 
t  in  being  a  little  longer,  and  in  the  bristles  on  the  poste- 

ramus  being  loss  crowded,  more  resembling  the  arrange- 
it  of  those  on  tlic  posterior  cirri.  In  K  nexa,  however, 
re  is  not  so  great  an  inequality  in  length  or  dissi- 
arity  in  structure  in  the  two  rami  of  the  second  cirrus,  and 
f  a  very  slight  diflerence  of  any  kind  in  the  two  rami  of 
third  pair.  Fourth,  f/lh,  and  sixth pairsh&^e  numerous 
igated  segments,  bearing  four  or  three  pairs  of  long 
ider  spines  in  front,  with  a  single  minute  bristle  between 

1  pair,  and  with  two  or  three  slender  spines  in  the  dorsal 

diere  is  a  considerable  amount  of  variation  in  the  pro- 
tional  length,  and  in  tbe  number  of  the  segments,  of 
several  cirri  in  V.  Strumia ;  in  some  specimens  the  two 
li  of  the  fourth  pair  were  unequal  in  length ;  in  some, 
rly  all  the  cirri  on  the  lower  or  attached  side  were  shorter 
n  those  on  the  upper  side. 
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Caudal  Appendages. — ^These  are  of  most  unusual  lengUi, 
sometimes  even  exceeding  those  of  Ibla  quadrivalvig,  which 
surpasses,  in  this  respect,  all  other  drripedes.  Thej 
arise  on  each  side  and  over  the  anus.  They  consist  m 
numerous  (sometimes  as  many  as  twenty-four),  unequal, 
cylindrical,  thin  segments,  bearing,  at  their  upper  ends,  s 
circle  of  long  and  very  slender  spines.  They  sometimes  equal 
two  thirds  or  even  four  fifths  of  the  length  of  the  sixth  cimu; 
but  their  length,  and  the  number  of  their  segments,  (some- 
times imperfectly  divided),  varies  much  in  different  sped- 
mens  of  the  same  species,  and  sometimes  e%'en  on  opposite 
sides  of  the  same  individual.  In  some  very  young  shelh, 
as  big  as  a  pin's  head,  the  caudal  appendages  were  pro- 
portionally extremely  short,  and  consisted  of  only  two  or 
three  segments.  No  muscles  enter  these  oi^ns ;  and  when 
the  animal  is  taken  out  of  its  sack,  they  project  straight  ont 
behind,  instead  of  being  curled  in,  like  the  cirri. 

Anatomical  Structure. — ^The  animal's  body  is  attached  to 
the  two  scuta  by  the  adductor  acutorum,  and  by  the  other 
usual  muscles  running  towards  the  mouth,  and  surrouDdiDg 
the  prosoma.  The  whole  external  covering  or  shell  baa  no 
other  muscles ;  Verruca  thus  differing  from  the  Balanidae  and 
Lepadidse ;  but  the  shell  is  attached  all  round,  near  its  cir- 
cumference, to  the  basal  membrane,  by  a  band  of  very  short 
fibres,  appearing  like  muscles,  but.  really  ligamentous,  as 
determined  for  me  bv  Professor  Qiiekett.     Braac/iue 
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spread  over  the  basal  membrane,  at  the  bottom  of  the 
sack ;  hence  they  in  fact  lie  almost  on  one  side  of  the 
animal :  they  consist  of  two  main  trunks,  proceeding  out  of 
the  animal's  body  at  the  rostral  end  of  the  sack,  which  then 
branch  and  inosculate.  In  specimens  of  V.  Stromia  col- 
lected by  Mr.  Peach  for  me,  in  Cornwall,  during  the  first 
week  of  April,  there  were  included  two  ovigerous  lamellae, 
placed  transversely  across  the  rostral  and  the  carinal  end 
of  the  sack:  the  lamellse  were  '11  of  an  inch  in  length; 
they  appeared  loose  and  not  attached,  as  in  the  Lepadidse, 
to  any  ovigerous  fraena.  The  ova,  in  their  earliest  age, 
have  one  end  much  pointed,  and  are  i^ths  of  an  inch  in 
length;  they  become  blunter  and  increase  a  little  in  size 
before  the  larvae  biurst  forth.  The  larvae,  both  during  their 
earliest  stage  and  after  the  first  moult,  have  been  excel- 
lently figured  and  described*  by  Mr.  C.  Spence  Bate :  they 
present  no  particular  characters  distinct  from  the  larvae  of 
other  Cirripedes.  I  will  only  further  add,  that  the  struc- 
ture of  the  prehensile  antennae  still  adherent  to  the  basal 
membrane,  indicates  that  the  larva  in  its  last  stage, — ^that 
is  the  locomotive  pupa, — has  a  normal  character. 

Afinities. — These  have  been  sufficiently  discussed  under 
the  family ;  I  need  here  only  remark  that  all  the  species, 
with  the  exception  of  V.  nenca,  are  intimately  allied  together. 

Mange  —  Habits  —  Geological  History.  —  The  genus 
Verruca  ranges,  being  represented  by  four  species,  from 
Iceland  to  Cape  Horn.  The  species  that  is  found  in  Tierra 
del  Fuego  extends  up  the  west  coast  to  Peru.  Our  northern 
form,  V.  Stromia,  (if  I  may  trust  a  specimen  in  the  British 
Museum,  apparently  ticketed  in  an  authentic  manner),  oc- 
curs also  in  the  Red  Sea ;  and  this  is  the  only  locality  in  the 
eastern  hemisphere  whence  I  have  seen  this  genus.  The 
species  seem  generally  to  live  in  rather  deep  water :  I  pro- 
cored  V.  lavigata  from  nineteen  fathoms,  on  the  east  coast 
of  Patagonia :  F.  Strihyiia  is  found,  according  to  information 
given  me  by  Professor  Forbes,  on  the  British  shores, 
between  five  and  fifty  fathoms,  and  on  the  steep  shore  ofi* 
Mull,  in  ninety  fathoms ;  but  Mr.  Thompson  assures  me 

•  <  Aniudfl  and  Mag.  of  Nat.  Hist.,'  1851,  PL  7,  fig.  8—10. 
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that  he  once  saw  it  adhering  to  tidal  rocks  and  like- 
wise to  Bome  floating  bark.  Generally  the  species  are 
attached  to  living  clonic  bodies,  especially  shells  of 
MoUusca  and  of  Cirripeaes,  to  Gorgonite,  and  Laminarise; 
less  frequently  to  rocks.  We  shall  immediately  see  that  it 
has  shght  powers  of  excavation.  This  genus  is  geolc^call* 
older  than  any  true  sessile  cirripede  or  member  of  tlK 
Balanids  :  F.  Slriimia  is  found  in  the  Glacial  Deposits  and 
in  the  Red  and  Coralline  Crag  of  England :  another  species 
(in  a  state  not  to  be  identified)  occurs  in  the  ancient  T^iaiy 
formations  of  Patagonia ;  and  another  in  the  Chalk  of 
England  and  Belgium.  The  fact  of  this  Family  ascending 
to  a  Secondary  epoch  accords,  in  an  interesting  manner, 
with  its  affinities ;  inasmuch  as  though  in  appearance  a 
sessile  cirripede,  it  is  almost  equally  related  to  the  Lepa- 
didffi  and  Balanidse,  and  is  more  nearly  related  to  the 
Lepadidx  than  to  the  Balanina;,  or  typical  members  of  the 
Balanidse :  of  the  latter,  none  have  hitherto  been  found  in 
any  Secondary  deposit,  whereas  the  LepadidEe  colminated 
during  the  Cretacean  period. 

Powers  of  Excavation. 

My  attention  was  called  to  this  subject  by  Mr.  Hancock. 
whose  excellent  researches  on  the  boring  of  Mollusca  are 

well  known.      Veiruca  Slrotma.  when  attached  to  sbi " 
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have  come  to  tbe  conoluBion  that  the  excavation  must  be  dae 
to  a  solvent,  probably  poured  out  from  the  cemeDt-du(.*ts, 
which  debouch  on  the  under  aide  of  the  basd  membrane. 

Id  the  first  place,  an  epidermis,  as  just  stated,  perfectly 
preserves  the  shells  of  the  various  species  of  moUusca  and 
oertdn  cirripedes,  to  which  I  have  seen  Verruca  attached : 
tills  is  well  shown  by  comparing  the  effect  produced  on  the 
tame  shell  in  parts  covered  by  the  epidermis  and  in  parts 
whence  it  has  been  abraded;  or  where  the  shell  of  the 
Verruca  had  fixed  itself,  whilst  very  young,  within  a  crack 
in  the  epidermis,  and  had  subsequently,  by  its  growth, 
turned  up  the  edges,  and  had  then  acted  on  the  underlying 
shell;  whereas  the  specimens  attached  to  the  sound  epi< 
dermis  had  not  produced  the  smallest  effect.  Again,  I 
have  seen  an  epidermis-covered  mussel-shell  encrusted  by  a 
hard  nullipora,  on  which  V.  laviffata  was  attached ;  and 
here  the  calcareous  nullipora,  under  the  middle  of  the 
basal  membrane,  was  entirely  corroded  away,  whilst  the 
underlying  epidermis  and  the  shell  beneath  it,  were  not  in 
the  least  ^ected.  The  protection  afforded  by  the  epider- 
mis is  still  more  strikingly  shown  by  contrasting  shells 
with  very  sharp  prominent  ridges,  when  thus  invested  and 
when  naked,  to  which  Vcrrucae  have  been  attached :  I  have 
given  a  figure  (PI.  21,  fig.  6)  of  a  piece  of  an  invested 
Venus,  from  the  surface  of  which  a  V.  Spcn^leri  had  been 
just  removed;  on  the  other  hand,  I  have  seen  a  Peruvian 
Discina  in  which  even  sharper  ridges,  covered  by  epi- 
dermis, were  left  absolutely  untouched,  although  pro- 
jecting deeply  into  the  shell  of  an  attached  V.  lavigata. 
I  have  seen  several  specimens  of  this  latter  Verruca  (which 
has  the  power  of  corroding  naked  shell  as  deeply  as  its 
congeners],  attached  to  the  membrane-covered  variety  of 
Balanua  lavis,  the  shell  of  which  was  thus  perfectly  pre- 
served :  now  this  membrane  is  tittle  more  than  the  j^th  of 
an  inch  in  thickness ;  it  is  not  hard,  and  so  brittle  that  it 
generally  separates  with  the  Verruca,  leaving  the  under- 
lying shell  of  the  B.  lisvia  with  its  lines  of  growth  glossy 
and  periect :  it  appears  to  me  impossible  that  a  meiubranc 
BO  thin  and  brittle  could  resist  an  action,  if  mechanical, 
which  has  worn  away  from  twenty  to  forty  times  as  great  a 

33 
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thickneBS  of  hard  shell ;  but  the  thinnest  film  of  any  matter 
on  which  acid  does  not  act,  as  of  grease  in  certain  forms  of 
printing,  will  perfectly  preserve  the  underlying  substance, 
and  as  I  have  ascertained  by  putting  on  a  drop  of  acid,  ia 
the  case  with  this  membrane.  I  have  removed  several 
scores  of  shells  of  F.  Slroniia  from  the  stems  of  Lamiiiarite, 
and  when  the  latter  were  washed  and  slightly  dried,  gene- 
rally not  the  least  effect  could  be  seen,  except  that  the  spots 
where  the  shell  had  adhered  were  glossy  from  the  still 
adherent  basal  membrane :  yet  the  stems  of  Laminarise  are- 
far  from  bard.  In  some  cases,  however,  the  attachment 
of  the  Verruca  seemed  to  have  produced  a  very  slight 
depression  on  the  Laniiuaria,  but  this,  I  think,  may  be 
safely  attributed  to  the  growth  of  the  surrounding  sur- 
face ;  for  I  have  seen  exactly  the  same  effect  produced  by 
the  attachment  of  the  discs  of  the  antennae  of  a  Lepas, 
and  these  discs,  with  their  long  spines,  could  not  possibly 
produce  any  excavation ;  nor  is  Lepas  or  its  pupa  in  soy 
case  a  burrowing  animal.  Again,  I  have  seen  a  few 
specimens  of  Verruca  attached  to  Gorgoniae,  and  they  had 
not  acted  in  the  least  on  the  horny  axis.  I  have  examined 
numerous  specimens  of  f.  Stro/itia  attached  to  three  pieces 
of  slate-rock,  and  to  one  piece  of  red  sandstone,  all  from 
different  localities,  and  no  effect  whatever  had  been  pro- 
duced ;  yet  the  slate-i'ock,  especially  in  one  instance,  was 
soft.     Mr.  Bate,  to  whom  I  am  indebted  for  some  of  theae 
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excavation  of  the  support  does  not  depend  on  its  hardness, 
but  on  its  containing  cnlcareous  matter,  liable  to  be  acted 
on  by  some  solvent :  but  ns  this  view,  considering  what  we 
know  of  Lithotrya  and  of  the  two  other  burrowing  genera 
of  drripedes  to  be  hereafter  descril)ed,  appears  iniprobal)Ie, 
I  wOl  add  a  few  additional  observations.  I  most  carefully 
examined  the  shell  and  basal  membrane  of  Verruca,  and  like- 
wise the  tissues  left  after  the  dissolution  of  the  shell  in  acid, 
and  could  detect  no  structure  at  all  fitted  for  boring ;  and 
what  appears  more  important,  there  was  no  apparent  difter- 
ence  in  the  state  of  the  specimens  which  had  and  had  not 
excavated  a  hollow  ;  and  this,  I  think,  would  certainly  have 
been  the  case  (as  in  Lithotrya)  if  the  action  had  been 
mechanical.  It  is  not  easy  to  ascertain,  owing  to  the 
small  effect  at  any  time  produced,  at  how  early  an  age 
Verruca  begins  to  act  on  its  support ;  but  I  found  two  sets 
of  specimens  only  ^.^th  of  an  inch  in  basal  diameter,  which 
had  certainly  commenced.  The  ribbed  shell,  (PI.  21,  fig.  6), 
especially  the  middle  rib,  shows,  in  a  somewhat  exaggeiuted 
degree,  the  tj/pical  form  of  the  excavation  ;  it  may  be  here 
seen  that  the  excavation  is  of  the  same  depth  for  some 
little  distance  from  the  circumference  towards  the  centre, 
but  that  in  the  middle  it  suddenly  becomes  deeper.  I 
have  seen  several  specimens  with  a  central  hollow,  with- 
out any,  or  with  scarcely  any,  marginal  depression,  and 
likewise  the  reversed  case.  These  several  facta  show  that 
the  central  excavation  cannot  be  due  to  an  equable  action, 
prolonged  during  the  whole  growth  of  the  shell,  having 
thus  affected  the  middle  more  than  the  circumferential 
parts,  for  in  this  case  the  excavations  would  have  sloped 
into  each  other.  In  specimens  which  have  not  at  all  acted 
on  their  support,  the  whole  basal  membrane  is  firmly  attached, 
as  in  all  oidinary  cirripedes,  to  the  supporting  surface ;  but 
in  those  which  have  acted,  the  middle  portion  of  the  basal 
membrane  is  quite  unattached,  and  the  circumferential 
portion  is,  I  think,  less  firmly  attached  tlmn  is  usual ;  but 
between  these  two  portions,  there  is  a  circular  zone  strongly 
cemented  to  the  supporting  surface,  and  which  alone  keeps 
the  shell  in  its  place.  Now,  on  the  uiechaiiical  theory,  to 
nccouiit  for  the  circumferential  hollow,  the  basal  edges  of 
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the  shell  together  with  the  circumference  of  the  basal 
membrane  must  be  subjected  to  movement,  but  the  shell 
is  united  to  the  basal  membrane  by  corium  and  by  trans- 
parent stnictureleRS  chitine  (both  of  which  may  be  left 
out  of  question)  and  by  a  circle  of  short  fibres,  which 
adhere  at  their  lower  ends  to  the  firmly  cemented  circular 
zone,  and  by  their  upper  ends  to  the  shell ;  and  these  fibres 
have  been  very  carefully  examined  by  Professor  Quekett, 
and  pronounced  to  be  not  muscular,  but  exclusively  liga- 
mentous, and  therefore  incapable  of  moving  the  edge  of 
the  shell.  The  basal  membrane  over  the  central  hollow  is, 
as  stated,  quite  loose :  its  lower  surface,  formed  by  a  re- 
ticulated layer  of  horny  cement-tissue,  shows  no  signs  of 
abrasion,  and  the  membrane  is  so  brittle  and  tender,  that 
in  specimens  which  have  been  once  dried  and  then  welt 
soaked,  it  almost  invariably  cracks  when  the  shell  ia  re- 
moved, owing  to  ita  mere  adhesion  to  the  delicate  inner 
tunics  of  the  sack ;  yet  on  the  mechanical  theory,  the 
wearing  of  the  central  hollow  must  have  been  caused  by  the 
action  of  this  middle  portion  of  the  basal  membrane,* 
which,  it  may  be  repeated,  ia  destitute  of  muscles.  From 
the  presence  of  the  prehensile  pupal  antennse,  enveloped 
in  cement,  nearly  in  the  centre  of  the  basal  membrane 
it  is  certain  that  this  spot  was  originally  attached  to  the 
supporting  surface,  and  has  since  been  detached  from  it; 
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it  is  strongly  cemented?  On  the  other  hand,  on  the 
theory  of  a  solvent  slowly  poured  out  from  the  cement- 
dacts,  its  separation  from  its  support  is  simply  explained. 
It  might  be  supposed  that  the  calcareous  matter,  when 
dissolved,  would  not  be  able  to  escape  from  the  central 
hollow,  owing  to  the  basal  membrane  being  so  firmly 
cemented  all  round  it ;  but  the  attachment  is  by  a 
reticulated  layer  of  cement;  and  I  infer  that  it  must  be 
permeated  by  open  passages,  from  the  fact  of  the  hollow 
being  often  filled,  in  dried  specimens,  by  a  bubble  of  hit, 
instead  of  the  basal  membrane  being  pressed  closely  down 
into  the  hollow,  as  would  have  been  the  case  had  the  hollow 
been  hermetically  sealed  up.  I  have  seen  a  few  instances  in 
which  the  bottom  of  the  central  hollow  was  occupied,  (as 
was  remarked  to  me  by  Mr.  Hancock),  by  a  little  chalky  and 
gritty  matter ;  and  in  the  case  of  one  of  the  specimens  of 
calcareous  rock,  before  alluded  to,  by  coarse  grains  and 
oxide  of  iron ;  this  seems  quite  compatible  with  a  solvent 
acting  more  readily  on  certain  parts  of  the  rock  or  shell 
than  on  other  and  less  soluble  parts  or  particles. 

The  greatest  depth  of  the  central  hollow,  in  any  specimen 
seen  by  me,  even  measuring  from  the  top  of  a  rib  in  the 
case  of  a  ribbed  shell,  to  the  deepest  point,  was  only  j'gth  of 
an  inch ;  but  considering  how  much  depressed  the  shell  of 
Verruca  is,  I  have  no  doubt  that  this  small  gain  of  space  is 
of  service  to  the  animal :  we  must  suppose  the  loose  middle 
portion  of  the  basal  membrane  is  stretched  slightly,  or  splits 
and  is  repaired,  so  as  to  fit  the  hollow.  With  respect  to 
the  even  umch  slighter  circumferential  excavation,  it  barely 
equals  in  depth  the  thickness  of  the  extreme  edges  of  the 
walls ;  it  must,  I  presume,  give  strength  to  the  shell  when 
laterally  pushed ;  but  it  certainly  appeared  to  me  that  the 
individuals  which  had  excavated  a  depression  for  themselves, 
could  be  prised  vertically  up  much  more  easily  than  those 
which  had  not  acted  on  their  support.  Finally,  we  must 
suppose  that  the  hypothetical  solvent  is  poured  out  of  the 
cement-ducts  at  tlie  extreme  circumference  of  the  basal 
membrane,  which  is  almost  loose  and  destitute  of  cement, 
so  as  to  slightly  corrode  outwards  and  downwards  the  cal- 
careous support ;  the  action  here  then  stops,  and  this  riui 
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of  basat  membrane  becomes,  after  a  new  rim  has  been 
formed  and  as  the  shell  grows  outwards,  firmly  cemented 
down  to  the  now  shghtly  excavated  surface  of  attachment; 
but  during  all  the  time  the  solvent  goes  on  acting  in  tbe 
middle,  and  continues,  during  the  whole  growth  of  the  shell, 
to  encroach  on  and  dissolve  the  supporting  siu-face  from 
under  the  inner  edges  of  the  previously  cemented  donn, 
circular  zone  of  basal  membrane.  I  have  discussed  this 
subject  at  considerable  length,  as  it  appears  to  me  an 
interesting  one.  In  this  case  we  have  the  action  of  cilie* 
and  of  respiratoiy  currents,  to  which  in  the  case  of  Molluscs 
BO  much  has  been  attributed,  entirely  eliminated.  It  is, 
also,  an  interesting  fact,  that  within  the  same  Order  ve 
should  have  some  Cirripedes  boring  by  simply  mechanial 
means,  and  others  by  a  chemical  8olvent.+ 


1.  Veeruca  Stromia.     pi.  21,  fig.  1  a — 1/. 

LEFis  SiKiiMiA.     0.  MOUt.    Zoolog.  Dan.  Prod.,  No.  3025, 17?S- 

—  —  lb,  Zoolog.  Dan.,  vol.  3,  Tab.  94, 17S9. 

—  STEUTA.     Pennant.     British  Zoology,  vol.  i.  Tab.  3S,  fig.  7, 

1777. 
Die  WABZENFOEiUGE  HKBBEiCHEL.    Sptngltr.    ScbriftenderBviiB- 

Gesell.,  1  B.,  Tab.  5,  fig.  1—3, 1780. 
LsPAS  VERRUCA.    Spengler.    SkriTter  sf  Naturhist.  Selskibet,  1 K, 
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OcHTHOSU  Stxoeku.    Ramani.    Uemoite  di  Stom  Nat.,  1880. 
CusiA  STKUTA.     Leath.    Encjclop.  Brit.  Suppl.,  vol.  3  (sine  de»- 

cript.),  1824. 
CuTii  VEMUCA.     (?.  B.  Sowerbg.    Genera  of  Recent  and  Fossil 

Sliclls,  Flate. 
Veb&uca  SrBoini.    /.  S.  Gray.    Anoala  of  Fbllosopb;  (neir  ieries), 
vol.  10,  Aug.,  1825. 

MoveaUe  acutum,  with  the  lower  articular  rie^e  not  haffeu 
hood  aa  the  short  upper  articular  ridffe:  aheU  generally 
ri66ed  longitudinaUy. 

FIbt.,  mtk  the  »Mt  not  lonffitvdinally  ribbed. 

JTmb. — Sbotes  of  Great  Britain  and  Ireland,  Shetland  Isknds;  and,  ac- 
goiding  to  Tarious  autliors,  Denmark,  Iceland,  and  sliores  of  nortbern  Europe. 
Bed  Sea,  Brit.  Uus.  Attacbed  to  abclls,  laminaricc,  rocks,  crabs,  and  floating 
bark,  from  low  tidal  mark  to  6ft;  or  ninet;  fatiioms. 

Ami'/ in  Glacial  deposits  of  Scotland,  Mus.  Ljelli  Red  Crag  (Walton,  Essex), 
Coralliue  Crag  (Sutton),  Mas.  S.  V.  Wood. 

I  have  given  so  full  a  description  of  the  genus  that  little 
remains  to  be  said  under  the  species.  Generally  the  whole 
shell  ia  covered  (independently  of  the  interfolding,  oblique, 
articulating  pUites)  by  narrow,  longitudinal  ridges  or  folds; 
and  by  this  charaeter  alone  the  ordinary  variety  of  V.  Siromia 
can  be  distinguished  (as  far  as  I  have  seen)  from  all  the 
other  species.  The  shell  is  white  or  dirfy  yellowish-brown. 
The  scutum  has  the  lower  articular  ridge  on  its  tergal 
mai^n  very  narrow  (but  somewhat  variable  in  width),  ap- 
pearing like  a  mere  shght  shoulder,  against  which  the  lon- 
gitudinal axial  ridge  of  the  tergum  abuts :  it  is  not  half  as 
wide  aa  the  short,  upper  articular  ridge.  On  the  under 
ride  there  is  a  very  slight  depression  for  the  adductor  scu- 
torum  muscle.  There  is  considerable  variation  in  the  degree 
to  which  the  transverse  ledge  on  the  under  side  of  the  fixed 
tei^um  projects,  and  therefore  in  the  depth  of  the  hollow 
thus  formed.  The  specimens  with  the  right-side,  and  those 
with  the  left-side  opercular  valves  moveable,  are  apparently 
about  equally  numerous. 

The  specimen  in  the  British  Museum,  from  the  Red  Sea, 
was  attached  to  a  Gorgonia,  and  was  in  the  same  box  with  a 
Pyrgoma — circumstances  favouring  the  correctness  of  the 
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locality — but  I  am  much  surpmed  firom  the  general  distri- 
bution of  the  species,  that  V.  Stromia  should  occur  in  bo 
distant  and  isolated  an  area.  After  careful  examinatioB,  I 
can  discover  no  constant  difference  between  the  Sed  Sea 
and  British  specimens. 

The  specimens  from  the  Crag  have  not  their  moveable 
opercular  valves,  which  offer  much  more  important  diagnostic 
characters  than  the  shell ;  but  as  far  as  the  latter  is  con* 
cemedj  no  difference  whatever  can  be  perceived  frooi  F. 
Stromia. 


2.  Vbbeuca  LfVioATA.     Fl.  21,  fig.  3  a,  S6. 

Vbrkuca  lavigata.    0.  B.  Soieerbf.    Genen  of  Beoent  and  Yatt 
Shells,  Plate. 

Moveable  scutum,  mth  the  lower  arlictdar  ritfye  broader 
than  the  short  upper  articular  ridge .-  moveaile  tergum  broader 
than  high,  Kith  the  vpper  articular  ridge  produced  into  a 
point. 

Ifai. — TierradGlFacgo;  Eastero  Fatagouia,  nincteeii  fathoms;  Chile;  Ptxt; 
Mus.  Brit.,  Cuming,  Stntclibar;,  Darwin:  altached  to  sheila,  and  often  ta 
Balumut  Uevii  and  piiltaeat. 
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twsi-carinal  corner  is  more  rectangular,  and  the  whole  valve 
is  nearly  square :  owing  to  the  deep  furrow  receiving  the 
lower  articular  ridge  of  the  scutum,  the  axial  ridge  of  the 
tergum  is  proportionally  narrower  but  more  prominent  than 
in  V.  Stromia;  the  uppermost  ridge  (formed  by  the  occlu- 
dent  margin  of  the  valve)  projects,  especially  when  viewed 
on  the  under  side  (fig.  3  ^),  as  a  moderately  sharp  point. 

In  the  mouthy  the  lower  teeth  of  the  mandibles  are  more 
distinct  than  in  V.  Sirchnia ;  the  lower  part  of  the  edge  of 
the  maxilla  is  very  prominent.  In  the  second  and  third 
pairs  of  cirri  the  terminal  spines  on  the  shorter  rami  are 
Doarsely  pectinated ;  on  the  sixth  pair  there  are  only  three 
pairs  of  main  spines  on  each  segment ;  but  these  several 
points,  according  to  the  analogy  of  other  species,  I  should 
expect  to  be  variable. 

This  species  is  alluded  to  by  Bruguiere,  in  the  '  Ency- 
dopfedie  Methodique,'  but  was  confounded  by  him  with  the 
F.  JBXrotnia  of  Europe. 


S.  Verruca  Spengleri.     PL  21,  fig.  2. 

Moveable  scutum,  with  a  sharp,  straight^  medial  adductor 
ridge :  fixed  scutum  not  larger  than  the  fi^ed  tergum. 

Hob. — Madeira,  Mus.  Lowe ;  attached  to  shells. 

It  would  appear  that  the  present  species  does  not  attain 
quite  so  large  a  size  as  the  more  northern  F,  Stromia ;  the 
walls  are  not  longitudinally  ribbed  as  is  usual  with  this 
latter  species.  The  proportional  sizes  of  the  compartments 
aeem  to  be  somewhat  different ;  the  fixed  scutum  is  either 
equal  to  or  even  smaller  than  the  fixed  tergum,  instead  of 
b^ng  larger,  as  in  F.  Stromia ;  but  in  young  individuals 
the  proportions  are  reversed.  In  several  specimens  the  fixed 
scutum  and  tergum  together  were  larger  than  the  carina. 
The  rounded  adductor  plate  of  the  fixed  scutum  is  extremely 
large.  The  lines  of  growth,  especially  on  the  moveable 
opercular  valves,  are  rather  more  plainly  crenated  than  in 
Pi  Stromia.  In  the  moveable  scutum  the  lower  articular 
ridge  on  the  tergal  margin  varies  a  little  in  size,  and  is 
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sometimes  larger  than  in  F.  8/rdmia  (but  never  so  lai^e  as 
in  fT,  IcBviffata),  and  is  placed  more  in  the  middle  of  the 
tergal  margin  :  but  by  far  the  most  important  character  bf 
which  this  species  can  be  distinguished  from  all  the  otfaen, 
is  the  presence,  on  the  under  side  of  the  moveable  Bcutam, 
of  a  straight,  prominent  adductor  ridge,  which  runs  up  to 
and  even  under  the  apex  of  the  valve,  for  it  is  there  slightly 
hollowed  out.  In  the  moveable  tergum,  owing  to  the 
medial  position  of  the  lower  articular  ridge  of  the  scutam, 
the  middle  of  the  scutal  mai^n  is  more  hollowed  out,  and 
the  axial  ridge  narrower,  than  iu  F.  Slromia. 

In  the  animal's  body  the  only  difference  which  I  could 
perceive  was  that  the  shorter  rami  of  the  second  and  third 
pairs  of  cirri  were  not  so  short,  compared  either  to  the  other 
cirri  or  to  the  longer  rami  of  these  same  cirri.  In  the 
second  cirrus,  in  a  moderately-sized  specimen,  the  seg- 
ments were  six  and  thirteen  in  number  in  the  two  rami, 
and  in  the  third  cirrus,  seven  and  fifteen. 

Had  it  not  been  for  the  specimen  in  the  British  Museum 
of  K  Slromia,  from  the  Red  Sea,  I  should  have  cod- 
cludcd,  from  geographical  considerations,  that  F.  Spen^eri 
probably  was  the  species  found  in  the  Mediterranean,  and 
noticed  by  Spengler  ('Schriften  der  Berl.  Gesell.,'  1 R, 
1780),  as  a  small  variety  of  the  northern  K  Stromia;  and 
likewise  that  it  was  the  Creusia  echinoidea  of  Risso  ('  Hist. 


TBRKCCA    TtEXA.  533 

tot  at  all  dqncssed  like  the  former  species,  but  the  walls 
n  almoBt  perpendicular  or  even  overhang  their  bases,  and 
he  anmmit  of  the  shell  consequently  is  broad.  This  form 
nay  be  in  part,  but  only  in  part,  due  to  the  attachment  on 
he  thin  branches  of  the  Gorgonia.  The  umbones  of  the  com- 
lartments  are  remarkably  prominent  and  sharp.  Although 
be  parietes  are  nearly  smooth,  yet  &om  being  bo  steep, 
bey  arc  little  seen,  and  owing  to  the  very  prominent  but 
onnded  ribs  by  which  the  compartments  and  opercular 
alvea  are  articulated  together,  the  whole  shell  has  a 
trongly  ribbed  appearance.  The  diameter  of  the  largest 
pecimen  was  '3  of  an  inch. 

The  rotlrum  (a,  fig.  6)  ia  patelliformed,  with  the  umbo  of 
pmrth  sub-central,  but  rather  above  the  middle  point; 
HDoe  this  valve,  difierently  from  the  carina,  and  differently 
ram  the  rtBtruro  of  the  other  species,  grows  not  only  at  its 
■ml  margin,  and  on  both  sides  where  opposed  to  the 
arina  and  fixed  scutum,  but  also  along  its  upper  margin 
rhere  opposed  to  the  basal  edges  of  the  moveable  scutum 
md  tergum :  owing  to  the  perpendicularity  of  this  valve, 
Ik  npper  part  forms  a  ledge  almost  parallel  to  the  orifice 
tfthe  shell.  The  carina  (b)  isof unusually  small  size,  being 
ibont  only  half  the  size  of  the  rostnim,  and  scarcely  exceed- 
ing in  size  the  fixed  tergum.  The^ived  scutum  (s')  is  large, 
uger  even  than  the  carina ;  it  is  oblong,  and  its  shape  is 
nore  simple  than  in  the  other  species;  this  is  cfaiefiy 
iring  to  the  rostrum  articulating  with  the  whole  of  that 
lai^n  (6)  which  answers  to  the  basal  margin  of  the  move- 
ble  valve ;  whereas  in  the  other  species  (fig.  1  b)  it  cm-Is 
eyond  this  margin,  and  articulates  with  the  very  protube- 
Uit,  so-called,  parietal  portion  of  the  valve.  Three  or  four 
ounded  promment  longitudinal  ribs,  exactly  like  the  homo- 
^UB  ribs  on  the  moveable  scutum,  run  from  the  apex  of 
he  fixed  scutum  to  the  basal  margin,  and  their  extremities 
brm  the  teeth  by  which  it  articidates,  as  just  stated,  with 
ihe  rostrum.  Its  upper  articular  ridge  (')  is  more  prominent, 
and  placed  much  lower  down  in  the  suture  between  it 
and  the  fixed  tergum,  than  in  the  foregoing  species.  The 
ledge  (o)  by  which  the  orifice  is  kept  neatly  closed,  is 
here  more  distinct  than  in  V.  Strimia:  this  ledge  is  neces- 


524  VKBKUCID^. 

sary,  as  well  as  in  the  case  or  the  fixed  teignm,  owing  to 
the  altered  shape  of  the  summits  of  the  moveable  scutum 
and  tergum,  due  to  their  corrosion  and  to  their  coming  to 
project  freely.  But  the  most  remarkable  character  of  the 
fixed  scutum  is,  that  on  the  uuder  side  there  is  no  great 
adductor  plate,  but  a  rounded  hollow  with  its  lower  edge 
only  slightly  prominent ;  the  absence  of  the  adductor  plat^ 
which  is  present  in  all  the  other  species  of  the  genus,  is 
no  doubt  due  to  the  under  side  of  this  valve  being  inclined 
even  outwards,  and  so  standing  in  some  degree  oppmed  to  tix 
moveable  valve ;  thus  atfording  on  its  under  siuface  a  place 
for  the  attachment  of  the  lower  end  of  the  adductor  sca- 
torum  muscle;  whereas  in  the  other  species  this  muscle 
could  not  possibly  have  been  attached,  without  the  aid  of 
an  adductor  plate,  to  the  under  side  of  the  much  depressed 
and  sloping  fixed  valve.  The  _fiwed  tergum  ('T']  b  a  litUe 
more  simple  iu  form  than  the  corresponding  valve  in  the 
other  species;  the  two  arms,  answering  to  the  occludent 
and  carinal  margins  of  the  moveable  tergum,  are  more  neariy 
equal  in  length :  the  internal  transverse  ledge,  separating 
these  rims  or  margins  from  the  parietal  portion  of  the  valve, 
is  but  little  developed. 

All  four  valves  forming  the  shell  are  remarkable  from 
having,  when  full-grown,  but  not  whilst  young,  their  basal 
edges  abruptly  inflected  inwards,  thus  forming  a  ledge  all 
round  the  basal  membrane,  as  in  Chihamalus  uiiertexii/s  and 
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labrwm  is  decidedly  bullate,  triangular  in  section,  with  a 
low  of  minute  bead-like  teeth  on  the  crest ;  the  palpi  are 
very  narrow  and  short,  and  do  not  nearly  touch  each  other : 
this  variation  in  the  structure  of  the  labrum  and  in  the  size 
of  the  palpi,  is  very  remarkable,  considering  how  important, 
in  a  classificatory  point  of  view,  these  parts  are  in  all  other 
Girripedes.  In  the  mandibles  there  are  either  two  or  three 
main  teeth,  with  the  whole  lower  part  of  the  organ  pecti- 
nated with  sharp  spines.  Cirri :  the  first  pair  is  not  short ; 
in  the  individual  examined,  the  two  rami  had  eleven  and 
twelve  segments.  In  the  second  pair,  the  shorter  ramus 
was  two  thirds  of  the  length  of  the  longer  ramus,  the  seg- 
ments being  in  number  ten  and  fifteen ;  in  the  arrangement 
of  the  spines  this  second  pair  resembles  its  homologue  in 
the  three  other  species.  In  the  third  pair,  the  two  rami  are 
veiy  nearly  equal  in  length,  having  sixteen  and  eighteen 
segments ;  and  the  segments  of  the  anterior  ramus  are  only 
a  Uttle  thicker  and  more  thickly  clothed  with  spines  than 
those  of  the  posterior  ramus.  The  remaining  cirri  and  the 
caudal  appendages  are  as  in  the  other  species. 


5.  Verruga  prisca.    PI.  21,  fig,  4. 

Yesbuca  pbisca.    Bosquet.     Monographie  des  Grustac^  fossiles 

du   Terrain    Cret.    de  Limbourg,  Tab.  1, 
fig.  1—6;  1853. 

Skell  smooth :  moveable  scutum,  with  the  lower  articular 
ridge  sometohat  broader  than  the  upper  articular  ridge. 

Eoasil — '  Spteme  Scnonien  et  Maestrichtien/  Belgium,  Mus.  Bosqnct ;  in 
Gialk,  Norwich,  Mus.  J.  de  C.  Sowerby. 

M.  Bosquet  has  admirably  figured  and  described  the 
several  separated  valves  belonging  to  this  species,  and  I 
owe  to  his  great  kindness  an  examination  of  some  of  them. 
In  Mr.  J.  de  C.  Sowerby's  collection,  also,  there  is  a  single 
specimen,  attached  to  a  Mollusc,  with  the  four  valves  of  the 
shell  united  together,  but  without  the  two  moveable  oper- 
cular valves ;  it  cannot  be  positively  asserted  that  this  is  the 
same  species  with  that  of  M.  Bosquet,  but  such  probably  is 


the  case.  This  is  the  species  to  which  I  alladed  in  the 
Introduction  to  my  '  Monograph  on  Fossil  Lepadids.' 
It  is  an  interesting  species,  from  being  the  only  known 
Secondary  one,  but  in  itself  it  is  a  very  poorly  characterised 
form,  and  I  can  point  out  no  important  character  in  the 
shell  by  which  it  can  be  recognised.  The  rostrum  and 
carina,  which  are  of  nearly  equal  sizes,  are  locked  together 
by  the  usual  interfolding  plates,  and  likewise  to  the  fiied 
scutum  and  tergum;  but  these  latter  plates  seem  to  have  been 
less  developed  in  M.  Bosquet's  specimen  than  in  the  English. 
The  fixed  scutum  has  a  large  adductor  plate,  which  seems 
to  have  been  chipped  in  M.  Bosquet's  specimen  ;  this  valve 
and  the  fixed  tergum  in  all  essential  respects  resemble  the 
same  valves  in  V.  Stromia.  The  surface  of  the  shell  is  veiy 
smootli. 

The  moveable  scutum  has  its  occludent  mai^n  consider- 
ably arched  :  the  lower  articular  ridge  is  broader  than  tbe 
upper  ridge,  in  which  respects  it  resembles  the  same  valve 
in  V.  ItBmgata,  but  the  whole  valve  is  not  so  broad  as  in 
that  species.  There  is  no  adductor  ridge  on  the  under  sur- 
face. The  moveable  tergum  has  its  upper  articular  ridge 
narrow,  and  slightly  produced  into  a  point  on  the  scutal 
margin :  in  this  latter  respect  this  species  also  resembles 
V.  leBvigata,  but  the  whole  valve  is  not  so  broad  in  pro- 
portion  to  its  height. 
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y  have  alladed  to  its  existence,  had  it  not  been  for  the 
IU8  Alcippe,  which  differs  in  so  many  important  cha- 
tere  from  the  other  members  of  the  Lepadidse,  that  for- 
rlr  I  did  not  even  suspect  that  it  could  belong  to  this 
nily,  and  therefore  deferred  its  examination.  The  genua 
appe  was  discovered,  well  described  and  illustrated,  in 
i9,  by  Mr.  Hancock ;  to  whose  very  great  kindness  I  am 
ebted  for  permission  to  dissect  and  examine  his  entire 
ck  of  this  truly  remarkable  Cirripede.  In  the  classlti- 
um  of  the  whole  class  I  have  not  felt  so  much  doubt,  as 
ether  I  ongbt  to  institute  a  family  for  the  reception  of 
1  genus.  Alcippe  diflers  from  all  other  Cirripedes 
ittiog  on  one  side  for  the  instant,  the  males  and  corn- 
mental  males  of  Ibla  and  Scalpellum)  in  the  very  sin- 
ar  fact  of  being  destitute  of  a  rectum  and  anus; — 
the  three  segments  of  the  thorax,  which  usually  support 
second,  third,  and  fourth  pairs  of  cirri,  being  without  any 
wndagea  ; — in  the  fifth  and  sixth  pairs  of  cirri  having  their 
.er  or  posterior  mmi  metamorphosed  into  very  singular 
ighened  cushions  or  buttons,  which  apparently  serve  to 
nirate  the  food ; — in  the  caudal  appendages  being  mus- 
ar,  and  being  used  conjoiutly  with  tlie  cirri ; — and  lastly, 
the  pupa  having  a  lesser  number  of  segments  in  its  ab- 
men  and  caudal  appendages  than  in  (as  far  as  I  have  seen) 
f  other  Cirripede.  It  will  be  thought  that  these  cha- 
itera  arc  amply  sufficient  to  justify  the  placing  Alcippe 
a  separate  family,  more  especially  when  the  close  general 
semblance  in  the  animal's  body  in  most  of  the  other  mem- 
FBof  the  Balanidae,  Verrucidae,  and  Lepadida:,  is  borne  in 
nd.  On  the  other  hand,  the  males  and  coraplemental  males 
Scalpellum  and  Ibla  must  indisputably  be  considered  as 
imbers  of  the  Lepadidaj ;  yet  the  male  of  Scalpellum  vul- 
re  and  omalui/i  has  no  stomach,  anus,  or  mouth,  which  is  a 
■  more  abnormal  structure  than  the  absence  only  of  the 
us  in  Alcippe :  the  cini,  also,  in  these  same  males,  dificr 
im  the  ordinary  cirripediul  tyjje  decidedly  more  than  in 
cippe.  Again,  in  the  male  ofIbla,allthc  cirri,  excepting 
!  fifth  and  sixth  pairs,  are  aborted,  and  those  two  pairs 
!  usually  only  imiramous ;  here,  then,  we  have  a  decided 
emblance  to  Alcippe.     Hence,  if  wc  might  assume  that 
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the  female  AJcippe  had  partially  assumed  i 
fined  to  the  males  of  the  other  genera,  it  would  asearedl; 
stand  amongst  the  Lepadidse.  Indepeadently  of  this  com- 
parison with  the  foregoing  males,  the  affinities  of  Aldppt 
arc  60  special  to  several  genera  amongst  the  Lepadidie,  tint 
it  seems  imnatural  to  force  it  out  of  the  position  which  it 
well  occupies  bctwceo  Ibla  and  Anelasma.  and  place  it  b 
another  family  by  itself:  thus,  in  being  bisexual,  and  in  the 
general  character  of  its  very  curious  males,  Alcippe  shon 
an  affinity  to  Ibla  and  Scalpellum ;  and  to  the  (anna  of 
these  genera  it  is  related  in  several  particulars,  such  u  io 
the  body  being  lodged  within  the  peduncle,  and  in  the 
structure  of  the  larval  aatennse,  &c. :  to  Anelosma  isd 
Alepas  it  is  allied  in  the  general  character,  and  to  a  oertsin 
extent  in  the  muscles,  of  the  capitulum ;  Anelasma,  ilVi 
has  all  its  cirri  to  a  certain  degree  rudimentaiy,  mil 
Alepas  cornuta  has  the  inner  rami  of  the  fifth  and  sixth  pun 
of  cirri, — naraely,  the  very  same  rami  which  are  so  curionalj  : 
modified  in  Alcippe, — small,  destitute  of  muscles,  andfuM-  i 
tionless  for  their  proper  purpose  :  to  Anelasma  and  IJtho- 
trya  it  is  allied  in  the  peculiarity  of  the  lower  end  of  the 
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having  characters  confined  to  the  males  of  the  other  genera. 
Perhaps  I  have  been  in  some  degree  influenced  by  the 
difficulty  of  finding  external  characters  by  which  to  separate 
Alcippe  as  a  family  from  the  other  Lepadidap.. 

But  we  shall  presently  find,  when  we  come  to  Crypto- 
phialus,  that  all  the  above  difficulties,  great  as  they  are, 
are  greatly  enhanced,  for  Cryptophialus  is  certainly  allied 
in  a  very  direct  and  curious  manner  (in  decided  opposition 
to  the  remarks  just  made  on  special  affinities)  to  Alcippe, 
and  yet  in  all  the  more  important  parts  of  its  organisation, 
and  in  its  metamorphosis,  it  difiers  so  fundamentally,  that 
I  have  felt  myself  obliged  to  form  not  merely  a  Family, 
but  a  distinct  Order  for  its  reception. 


Genua — Alcippb.     PI.  22,  23. 

Alcippe.    Hancock,    Annals  and  Mag.  of  Nat.  Hist,  vol.  4, 1849,  Fl.  8, 9. 

Fern. — Capittdutn  ioithout  valves,  toit/i  the  orifice  spi- 
nose :  peduncle  with  the  based  end  added  to  during  growth  ;  its 
rostral  surface  depressed  and  covered  by  a  horny  disc :  capi- 
tulum  and  peduncle  imbedded  in  a  cavity  excavated  in  the 
shells  of  molluscs. 

Labrum  very  large,  with  a  row  of  long  hairs  on  each  side: 

palpi  rudimentary :  mandible  one4oothed :  second,  third,  and 

fourth  cirri  absent :  fifth  and  sixth  cirri  with  the  posterior 

ramus  represented  by  a  button-like  body  .*  caudal  appendages 

Jour-jointed,  muscular :  anus  none. 

Males, — several,  adhering  to  the  upper  end  of  the  horny 
disc  of  the  female :  capitulum  naked,  transparent,  elongated, 
with  a  smaU  orifice  at  the  end :  peduncle  lobed,  tcith  the  lower 
end  extending  far  beyond  the  pupal  antenna :  eye,  testis,  and 
vesicula  seminalis  single;  probosciformed  penis  very  long  i 
mouthy  stomach,  thorax,  abdomen,  and  cirri  none. 

mfinie  famillc,  qui  lai  appartiennent  sans  la  rcpresenter ;  comment  le  type,  s'y 
pr^sente  comme  efTace,  ne  conservant  plus  pour  se  laisser  recoutiaitre  que 
quelque  trait  isole,  mais  caructoristiquc,  aont  la  valeur,  csseuticUement 
ordiuale,  pcut  etrc  ainsi  consiatcc."  Under  the  point  of  view,  so  strongly  and 
admirably  insisted  on  lately  by  Milne  Edwards  ('Annales  des  Sciences  Nat./ 
3d  aeries,  torn.  17),  of  describing  types  without  regarding  whether  the  different 
members  blend  tof^ther  on  their  conlines,  psrliaps  Alcippe  should  be  raised  to 
tlie  rank  of  a  Family :  I  feel  quite  unable  to  decide  how  properly  to  act. 

^4 


Alcippb  LAHFA8,  Hancock  ut  supra. 

Hob. — North-eastern  shores  of  England,  fifteeD  to  twenty  bthonu,  imbedded 
in  dead  shells  of  Fiaitt  antiquta  and  Buecimm  tmSatwm  (A.  Uauoock) ;  soiitli- 
eastern  shores,  off  the  Eddystone  Lighthouse  (C.  8,  Bate). 

PIMALE.       PI.  22. 

I  may  premise  that  after  the  sketch  of  the  leadinti;  pecu- 
liarities of  Alcippe,  and  after  the  discussion  on  its  affinities, 
just  given  under  the  Family,  I  think  it  would  be  superfluous 
to  institute  a  full  generic  description,  separately  from  the  fol- 
lowing detailed  account  of  this  most  anomalous  cirripede. 

General  Appearance. — The  whole  animal  is  from  '2  to 
'3  of  an  inch  in  length,  of  a  soft  texture,  colouriess  or 
yellowish,  and  lives  concealed  in  a  cavity  of  its  own 
formation  in  the  shells  of  certain  Gasteropoda.  This  cavity 
communicates  with  the  water  by  a  narrow  fissure-like  orifice 
(PI.  22,  fig.  4],  broadest  at  the  posterior  end,  where  the  cirri 
are  exserted ;  narrow,  closed,  and  generally  curved  at  the 
other  (a)  end  :  the  two  sides  of  the  fissure  (£]  are  commonly 
bordered  by  a  calcareous  inoi^anic  deposit :  the  walls  of 
the  cavity  are  worn  so  thin  over  the  peduncle,  at  the 
narrow  end  of  the  fissure,  that  the  oranee-coloured  ovaria 
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nearly  parallel  to  one  or  the  other  side  of  the  capitulum. 
On  the  carina!  side,  the  capitulum  is  generally  separated 
from  the  peduncle  by  a  rather  deep  fold  (/,  in  the  section 
^g-  o)»  hut  this  depends  in  some  degree  upon  the  state  of 
distension  of  the  mass  of  ovarian  caeca.  I  have  given  a 
drawing,  fig.  1  (partly  taken  from  Mr.  Hancock),  of  a  very 
regular  individual,  and  of  an  extremely  distorted  specimen 
(fig.  2).  The  distortion,  I  believe,  is  generally  caused  by 
the  animal,  during  its  excavation,  breaking  into  some  old 
cavity. 

External  Structure. — The  orifice  leading  into  the  sack  is 
about  one  third  of  the  total  length  of  the  animal :  its  edges 
or  lips  are  thickened,  homy,  and  brownish :  at  the  lower  end» 
exactly  where  the  orifice  ends,  the  lips  are  formed,  from 
being  deeply  notched,  into  two  sharp  projections  {a,  figs. 
ly  5^  6),  unlike  anything  occurring  in  any  other  Cirripede. 
The  external  membrane  {c,  fig.  6)  of  the  lip  supports  an 
irregular  but  nearly  straight  band  of  sharp,  thick  spines  of 
chitine,  about  ^th  of  an  inch  in  length,  together  with  a 
few  hairs :  at  the  carinal  or  upper  end  of  the  orifice  the 
spines  are  largest  and  most  numerous;  at  the  other  and 
lower  end,  they  decrease  in  size ;  and  on  the  two  projections 
(a,  fig.  6),  and  on  the  adjoining  parts  of  the  external 
membrane,  they  graduate  into  the  small  dentated  points 
which  cover  the  whole  surface  of  the  animal.  The  inner 
tunic  of  the  sack  (&),  on  each  side  along  the  upper  half  of 
the  orifice,  is  remarkable  from  having  a  moderately  broad^ 
curved  band  of  short,  sharp  spines,  not  quite  so  thick  as 
tiiose  on  the  external  surface,  closely  adpressed  together 
and  pointing  upwards,  like  the  javelins  of  an  ancient  phalanx, 
thus  probably  preventing  the  ingress  of  any  intruding  animal. 
This  band  of  spines  curves  at  the  upper  end,  conformably 
with  the  shape  of  the  orifice.  The  inner  tunic  of  the  sack 
in  this  upper  part  is  yellowish,  and,  what  is  very  unusual,  is 
thicker  than  the  external  membrane.  A  little  way  down, 
within  the  orifice,  and  more  especially  in  front  of  an  elegant 
row  of  hairs  on  the  two  sides  of  the  great  labruni,  there  is 
a  band  of  very  fine  but  stiff*  hairs  (uJjoths  of  an  inch  in 
length),  pointing  upwards,  and  making  together  with  those 
on  the  labrum  a  hedge,  barring  ingress  into  the  sack. 
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The  external  membrane  over  the  whole  animal,  excepting 
the  homy  disc  which  covers  the  rostral  face  of  the  peduncle, 
is  very  thin  and  transparent ;  it  is  periodically  and  often 
moulted,  as  may  be  inferred  from  the  many  old  lines  of 
junction  round  the  edges  of  the  homy  disc :  it  is  irregularly 
and  pretty  thickly  (but  not  so  thickly  as  in  fig.  7)  studded 
with  star-headed,  minute  points,  from  ^^ths  of  an  inch  in 
diameter,  composed  of  hard  chitine,  seated  on  a  short  foot* 
stall,  and  this  on  a  circular,  yellowish,  slightly  thickened 
disc  of  the  general  investing  membrane,  appearing  like  a 
halo  surrounding  each  little  point.  These  points  are  directed 
obliquely  upwards.  There  are  none  on  the  homy  dis^ 
though  particularly  nuiuerous  close  to  its  mai^in.  Their 
state  varies  much :  just  after  a  moult,  when  newly  formed, 
the  spines  are  regularly  star-headed,  with  quite  sharp  rays, 
from  two  to  six  in  number,  with  some  of  them  occasiontJlj 
bifid ;  but  these  points  or  rays  soon  become  blunted, 
and  ultimately  half  the  star  is  worn  away,  so  that  the 
appearance  then  presented  is  that  of  a  crescent  with  > 
few  blunt  points  on  its  convex  side.  At  each  exuviation, 
the  thickened  membrane  of  the  orifice  with  its  strong  ex- 
ternal spines  (the  condition  of  which  also  varies  according 
to  the  period  elapsed  since  the  last  moult),  and  of  couise 
the  whole  internal  tunic  of  the  sack,  with  its  spines  and  hairs, 
are  all  moulted,  together  with  the  external  membrane  and 
the  little  star-shaped  points.     In  most  specimens  a  barelv 
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dosing  the  orifice,  we  can  understand  the  necessity  for  the 
defence  afforded  by  the  bands  of  spines  and  hairs  on  the 
inner  tunic  of  the  sack  and  on  the  labrum,  which  do  not 
occur  in  other  Cirripedes. 

Homy  disc. — The  general  shape  of  the  disc,  its  irregu- 
larity and  position,  have  been  already  described.  It  never 
extends,  as  remarked  by  Mr.  Hancock,  to  the  extreme  lower 
point  of  the  peduncle ;  upwards  it  reaches  to  a  little  below 
the  lower  end  of  the  orifice.  It  consists  of  successive  layei*s 
of  membrane,  either  moderately  thick  and  opaque,  or  only  a 
little  thicker  than  the  general  membrane  of  the  body,  but 
never  furnished  with  the  little  sharp  points;  it  increases  in 
size,  in  like  manner  as  the  calcareous  valves  of  other  Cirri- 
pedes, the  undermost  and  last  formed  layer  extending  beyond 
the  others,  with  its  edge  united,  till  the  next  exuviation,  to 
the  general  membrane  of  the  body.  The  disc  is  attached, 
at  its  upper  end,  apparently  in  the  usual  way,  by  cement, 
to  the  roof  of  the  cavity  of  the  shell  in  which  it  is  imbedded ; 
but  the  lower  parts  of  the  disc  are  also  slightly  and  partially 
attached,  chiefly  along  the  lines  of  growth  or  exuviation ; 
and  this^  I  suspect,  is  effected  by  an  inorganic  calcareous 
deposit ;  anyhow  I  could  not  perceive  here  any  cement  or 
cement-ducts.  Beyond  the  circumference  of  the  disc  the 
whole  animal  lies  free  in  its  cavity.  The  lines  of  growth  in 
the  middle  part  of  the  disc  are  generally  obliterated  by  the 
decay  of  the  older  and  outer  layers.  These  lines,  though  of 
course  ordinarily  conformable  with  the  general  outline  of 
the  disc,  are  not  always  so,  for  the  disc  sometimes  becomes 
during  growth  slightly  changed  in  form,  and  the  animal, 
consequently,  slightly  changed  in  position;  sometimes 
either  one  or  the  other  side  or  the  upper  end  of  the  disc 
is  left  deserted  by  the  new  layers  of  the  growing  disc; 
these  being  formed  on  the  deserted  side  of  less  size  or  ex- 
tension, instead  of  larger  size,  as  they  normally  should  be 
all  round  the  disc. 

The  upper  end  of  the  disc  is  always  produced  into  a 
projection  of  not  regular  shape,  but  generally  hollowed  out 
or  embayed  in  front  (fig.  1),  and  almost  always  hollowed 
out  on  the  two  sides.  This  projection  stands  directly  over 
the  adductor  muscle  {d  in  fig.  5),  and  on  the  exterior  surface 
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is  generally  convex,  being  concave  on  the  under  side  for  the 
attachment  of  several  muscles  presently  to  be  described.  The 
homy  layers  are  in  this  part  usually  thicker  than  elsewhere. 
The  disc  is  thus  upwardly  produced,  owing  apparently  to 
the  fissure  which  leads  into  the  cavity  of  the  shell  of  the 
mollusc  becoming,  during  the  process  of  excavation,  consi- 
derably longer  than  is  necessary, — that  is  longer  than  the 
orifice  leading  into  the  sack ;  and  consequently,  for  the  pro- 
tection of  the  imbedded  animal,  the  lower  and  narrow  end 
of  the  fissure  is  closed  on  its  under  side  by  this  upward 
production  of  the  horny  disc,  formed  of  layers  of  membrane 
of  imusual  thickness.  A  deposition,  also,  of  lime,  hereafter 
to  be  mentioned,  gives  further  protection. 

In  the  bays  on  each  side  of  the  upward  production  of 
the  horny  disc,  and  likewise  a  little  lower  down  on  its  edges, 
and  therefore  somewhat  protected  by  lying  within  the  narrow, 
pointed,  lower  end  of  the  fissure  in  the  shell  of  the  mollusc, 
the  short-lived  Males  {PI,  22,  fig.  1,  m)  are  attached  often 
in  groups  of  two,  three,  or  luore  together. 

It  may  be  asked  to  what  part,  in  other  Cirripedes,  does 
the  horny  disc  answer  P  Not  considering  the  upward  pro- 
longation, which  has  been  developed  for  a  special  purpose, 
the  disc  is  irregularly  circular, — is  added  to  all  round, — 
serves  for  the  attachment  of  the  whole  animal  to  the  sup- 
porting surface, — is  covered   ou  the  under  surface  by  a 
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encroBches  almost  equally  on  the  dorsal,  lateral,  and  ventral 
surCaces.  fiut  if  we  were  to  suppose  the  extreme  anterior 
point  of  the  body  to  be  rapidly  developed,  the  surface  of 
attachment  or  basis,  without  it  grew  still  more  rapidly, 
could  not  possibly  reach  the  dorsal  surface,  and  would, 
consequently,  be  confined  to  the  ventral  or  rostral  surface. 
I  have  not  aeen  the  young  of  the  ordinary  or  female  Alcippe 
soon  after  its  metamorphosis,  but  in  the  male  the  develop- 
ment  of  the  extreme  anterior  end  of  the  body  is  extraordi- 
narily rapid,  and  from  analogy  we  may  fairly  conclude  that 
this  is  likewise  the  case  with  the  female.  Hence  I  believe 
that  the  horny  disc  answers  to  the  cemented  down,  lower  end 
of  the  peduncle,  in  other  members  of  the  LepadidEe,  and  to 
the  hasia  in  the  Balanidae,  and  that  it  is  confined  to  the  ven- 
tral or  rostral  surface,  owing  to  the  anterior  or  lower  end  of 
the  body  having  been  rapidly  developed.  To  make  alt  the 
parts,  internal  and  external,  of  Alcippe,  correspond  with 
those  of  other  ctrripedes,  the  main  circular  part  of  the  homy 
disc  must  be  turned  up  at  nearly  right  angles  to  its  present 
position  (the  dorsal  or  carimil  integuments,  to  the  right- 
baiid  in  fig.  5,  being  shortened),  and  then  we  should  have 
a  peduncle,  certainly  very  short  and  broad,  but  holding  its 
proper  relative  position.* 

Sad  and  ita  Masdes. — I  have  already  described  the 
surious  phalanx  of  spines,  the  long  fine  hairs,  and  thickened 
condition  of  the  inner  tunic  of  the  sack  along  the  sides  of 
the  oriSce.  Tbis  inner  tunic  is  a  reflexion  from  that  en- 
veloping the  body  of  the  animal,  in  the  usual  manner,  as 
may  be  seen  in  the  section  (Fl.  22,  fig.  5).  Between  the  ex- 
ternal membrane  and  the  inner  tunic  of  the  sack  {e),  there 

*  In  the  geuua  Litliotrja,  as  long  as  the  animal  contiuucs  to  bore  into  the 
rock,  the  caTcarcoiis  discs  bj  which  it  ia  attnclicJ  in  its  cavity,  stand,  aa  in 
Ucippe  (PI. 8,  flg. 2,  3 a,  Darwin's  ' Moaognipli  ou  the  Lepadida;'),  pur^lel  to 
die  longitudimil  axis,  but  aa  aoon  as  the  animal  ccosea  to  bore,  aud  the  discs 
aeoome  couvcrtitd  into  a,  cup,  the;  occu|>j  a  uoruiat  puaition  at  right  angles  to 
the  peduDcle.  According  to  Rcinbardt,  these  discs,  in  Lithotrja,  arc  situntcd 
an  the  carinal  or  dorsul  surface  of  the  |>cdunclp,  at  which  atateincut  I  uow  feel 
consiilcrtihle  surprise,  as  undoubtedly  the  pupa  must  Qrst  permanently  attach 
itself  t»y  its  prehensile  nnleniue  on  ita  ventral  or  roalral  surface.  In  Anelasina 
I  f&iled  to  discover  any  cement  or  ccment-ducta ;  but  1  am  uow  strong); 
inclined  to  believe,  considering  Ihiit  tliu  exlreniu  lower  or  anterior  cm)  gOH»  ou 
growing,  tlwt  the  surface  of  attachment  will  b<!  fonnJ  to  occnr,  as  in  Alcippe, 
on  the  rostral  surface,  a  httie  wav  below  the  orilicc. 
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is  of  course  the  usual  double  fold  of  cerium,  these  two 
folds  being  united  by  minute,  transverse,  ligameDtoiis 
fibres,  branched  at  the  two  ends,  as  in  other  Ijepadidse. 
Imbedded  in  the  corium  there  are  numerous,  longitudinal, 
strise-less  muscles,  which  do  not  run  quite  up  to  the  orifice, 
but  to  an  oblique  line  beneath  it.  Externally  to  these 
muscles  there  are,  as  in  the  other  Lepadidse,  fine  trans- 
verse muscles,  confined  to  the  middle  part  of  the  animal,  and 
running  from  the  carinal  margin  more  than  half  way  round 
both  sides.  Attached  to  the  upper  notched  or  folded  end  d 
the  orifice  (y,  fig.  5,  above  the  upper  ends  of  the  longitudinal 
muscles),  there  is  a  fan  of  rather  strong,  striae-less  muscles, 
expanding  downwards,  vritb  their  lower  extremities  attached 
to  the  outer  membrane  of  the  capitulum ;  these  muscks 
apparently  serve  to  open  the  orifice :  there  is  a  somewhat 
analogous  muscle  in  Lithotrya,  but  in  no  other  member  <^ 
the  Family :  in  Cryptophialus,  however,  there  is  a  closelj 
similar  muscle.  Owing  to  the  action  of  these  several 
muscles,  the  tissues  forming  the  capitulum  and  peduncle 
are,  according  to  Mr.  Hancock,  highly  contractile. 

I  have  stated  that  the  under  surface  of  the  upper  pro- 
duced end  of  the  homy  disc  is  concave,  and  serves  for  the 
attachment  of  several  muscles.  Of  these  some  run  to  ti» 
basal  margin  of  the  great  labrum,  and  no  doubt,  as  usual, 
move  the  whole  mouth ;  others,  as  usual,  run  to  the  sija 
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the  exterior  transverse  muscles,  which  are  situated  more 
towards  the  carinal  portion  of  the  peduncle  and  capitulum, 
and  which  are  common  to  most  Lepadidse.  The  internal 
transverse  muscles,  and  those  running  to  the  lower  end  of 
the  orifice,  are  peculiar,  but  we  shall  hereafter  meet  with 
them  even  more  developed  in  Cryptophialus. 

Along  the  medial  carinal  line  there  is,  between  the  two 
layers  of  corium,  the  usual  circulatory  channel.  On  each 
side  of  this  line,  on  the  inside  of  the  sack,  there  are  gene- 
rally some  slight  irregular  swellings,  and  sometimes  a  large 
extent  of  the  inner  surface  is  irregularly  carunculated  with 
little  knobs.  The  sack  {e  in  fig.  5)  extends  down  almost  to 
the  basal  point  of  the  peduncle  {d),  more  especially  when 
the  ovarian  caeca  are  not  gorged  with  ova. 

Branchia^  or  ofoigerom  Frana, — Within  the  sack,  on 
each  side  of  the  body,  rising  not  far  from  the  ends  of  the 
adductor  muscle  (3),  there  is  a  large  fillet  or  fold ;  the  two 
occupy  so  exactly  the  position  of  the  ovigerous  fraena  that 
I  cannot  doubt  such  is  their  nature,  though,  as  happens  in 
the  case  of  some  species  of  PoUicipes,  they  are  destitute  of 
their  proper  glands,  and  so  do  not  serve  for  the  attachment 
of  the  ovigerous  lamellae ;  this  attachment  probably  is  not 
required,  owing  to  the  protected  situation  which  the  lamellae 
hold  in  the  sack,  under  the  animal's  body,  and  over  the 
ovarian  caeca.  From  the  unusually  large  size  of  these  so- 
called  fraena,  I  cannot  doubt  that  they  serve  as  branchiae, 
equally  well  with  the  plicated  folds  of  membrane,  believed 
to  be  homologous  with  the  fraena,  in  the  Balanidae,  which 
have  by  every  one  been  considered  as  branchiae.  The  fraena 
are  broad  and  truncated  at  their  upper  ends ;  their  margins 
are  sinuous,  and  their  outer  surfaces  papillose;  they  run 
longitudinally  down  the  sack,  narrowing  as  they  extend, 
almost  to  the  basal  point  of  the  peduncle,  and  hence  are  of 
considerable  length ;  they  are  hidden  in  the  section  (fig.  5) 
by  the  medial,  somewhat  protuberant  mass  {c)  of  ovarian 
c»ca,  and  partly  by  the  (/')  prosoma. 

Body, — ^The  body  is  constructed  on  the  usual  type,  and 
indeed  does  not  differ  greatly  from  that  of  Ibla.  The 
labrum  is  very  large,  its  lower  or  basal  margin  is  separated 
by  an  unusual  space  (capable  of  being  contracted  or  Md&d^ 
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from  the  lower  end  of  the  orifice  of  the  sack ;  beoce  the 
labram  and  whole  mouth  is  placed  qoite  remaifcafoly  nor 
the  upper  (or  carinal)  end  of  the  orifice.  This  upper  end  of 
the  orifice,  I  may  remind  the  reader,  is  homologically  the 
posterior  end  of  the  general  covering  or  carapace,  and  aU  thit 
portion  of  the  whole  animal  (as  the  sectional  figure,  5,  standi 
below  the  lower  mai^n  of  the  labnun,  on  the  rosbal  or 
ventral  surface,  is  formed  by  the  three  anterior  segments  of 
the  head.  The  main  part  of  the  body,  carrying  the  mouth, 
is  formed  by  the  great  development  of  that  segment  of  the 
thorax  which  bears  the  first  pair  of  cirri  (A),  here  closely  ad- 
pressed,  as  usual,  to  the  sides  of  the  mouth.  The  lower 
portion  of  this  segment  forms  the  prosoma  (t),  and  has  the 
characteristic  outline,  but  is  not  much  developed.  On  each 
side  of  the  prosoma  an  oval  space  of  membrane  is  yellowish 
and  is  thickened,  and  so  gives  support  to  this  put  of  the 
body.  The  five  succeeding  thoracic  segments,  which  ought  to 
carry  the  five  succeeding  and  posterior  pairs  of  cirri,  an 
together  of  very  small  size  (as  in  Ibla),  in  comparison  with 
either  the  prosoma,  or  the  whole  anterior  part  of  theanimaL 
The  segment  {k)  which  should  have  borne  the  second  pair  at 
cirri,  is  considerably  longer  than  the  following  segments,  and 
is  at  the  same  time  less  distinct,  owing  to  an  oval  convex  shield 
of  thickened  membrane  on  the  sides,  not  extending  the  wh(^ 
length  of  the  segment,  thus  causing  two  transverse  creases, 
which,  when  the  tliorax  is  contracted,  appear  like  two  ad- 
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have  borne  the  fourth  pair  of  cirri,  at  first  sight  falsely 
appears  like  the  terminal  segment  of  the  thorax :  in  one 
monstrous  specimen  it  bore  a  single  cirrus,  showing   (if 
there  had  been  any  doubt)  that  it  was  a  true  segment. 
The  three  terminal  pairs  of  articulated  appendages,  form 
together  a  brush ;  they  consist  of  the  fifth  and  sixth  pairs 
of  cirri  and  of  the  caudal   appendages:   my  reasons   for 
considering  the  last-named  organs  as  of  caudal  origin  will 
be  given  hereafter.     A  moderately  careful  inspection,  espe- 
cially of  the  ventral  surface,  will  show  that  the  fifth  pair  of 
cirri  are  borne  on  a  small  segment  {n,  fig.  5,  but  plainer 
in  fig.  13),  which  is  quite  distinct  from,  but  partially  con- 
cealed by,   that  which  ought   to  bear  (and  did   bear  in 
the  monstrous  case)  the  fourth  pair  of  cirri:   this  seg- 
ment is  oblique,  and  cannot  be  traced  distinctly  all  round 
the  dorsal  surface.     The  segment  {o,  fig.  13)  bearing  the 
aixth  pair  is  much  less  distinct,  and  can  only  be  seen 
by  a  longitudinal  section,  or  when  the  cirri  are  a  little 
separated,  but  it  certainly  exists,*  as  is  likewise  shown  by 
the  presence  of  small  apodemes  dipping  in  amongst  the 
muscles,  between  this  and  the  last  segment.     The  posterior 
or  caudal  appendages  are  closely  approximated;  they  are 
not  separated  by  any  fold  from  the  sixth  thoracic  segnient ; 
but  appear  as  if  they  were  articulated  on  the  dorsal  surface 
of  the  sixth  pair  of  cirri,  in  exactly  the  manner  usual  in 
the  other  Lepadidae.     The  segments  bearing  the  fifth  and 
sixth   pairs  of  cirri  are  highly  oblique  to  the  preceding 
segments,  and  consequently  the  cirri,  which  they  support, 
instead  of  projecting  inwards,  lie  like  a  brush  in  a  line 
with  the  longitudinal  axis  of  the  main  part  of  the  thorax. 
The  membrane  forming  the  two  small  oblique  terminal  seg- 
ments of  the  thorax  is  strengthened  by  irregularly  shaped 
plates  of  thicker  and  yellowish  membrane. 

Mouth. — ^The  mouth  is  constructed  on  the  strictly  normal 
type  of  the  Family,  but  is  peculiar  in  every  part ;  it  is 
remarkable  from  being  situated  so  near  the  upper  (or  pos- 
terior) end  of  the  capitulum,  this  being  caused  by  the  great 

*  In  the  middle,  the  fold  is  slightly  prominent  and  pointed,  and  being  most 
finely  viUosc,  I  for  some  time  looKed  at  this  projection  as  a  rudiment  of  the 
proboacifonued  penis. 
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length  of  the  labnim,  and  of  the  space  of  body  betweea  tbe 
latter  and  the  lower  end  of  the  orifice.  The  labntm  is  a 
very  singular  part  of  the  mouth  from  its  vast  size  and  wA- 
line :  in  fig.  8,  we  have  a  £ront  view  of  the  mouth,  of  which 
the  whole  upper  pointed  part  consists  of  the  labnim,  and 
A li  is  the  first  pair  of  cirri;  in  fig.  II,  we  have  a  Utenl 
view  of  the  labrani,  with  the  surrounding  thin  membraiK 
of  the  body,  a — a,  still  adhering  to  its  edges ;  ^  is  the  fint 
cirrus  on  the  near  side;  vi  the  mandible,  a  little  distorted 
in  order  to  show  its  tooth,  marking  the  position  of  the 
transvei'se  crest  of  the  labrum  and  of  the  orifice  of  the  (ko- 
phagus ;  J  A  is  the  medial  longitudinal  ridge  of  the  labrum. 
In  the  Balaninse  the  labrum  forms  a  mere  rim  to  the  back 
of  the  mouth,  consisting  of  an  inner  fold  running  down 
the  oesophagus,  and  of  an  outer  fold,  both  close  together: 
in  the  Lepadida;  the  folds  are  separated,  the  outer  one  being 
swollen  or  bullate  ;  and  here  this  stnictuve  is  carried  to  even 
a  greater  extreme  than  in  Ibia  and  its  allies.  The  distant 
between  the  transverse  crest  over  the  ossophagus  and  tbe 
blunt  projecting  point  on  the  summit  of  the  medial  ridge,  ii, 
equals  twice  the  longitudinal  diameterof  the  restof  tbe  mouth. 
The  lower  margin  on  each  side  of  the  labrum  is  produred 
into  two  projections  (fig.  1 1),  the  longer  one  curling  round 
to  a  point  beneath  the  jaws,  with  its  extremity  imbeddetl  as 
an  apodeme.  Another  very  peculiar  character  in  tht 
labrum.  prominently  noticed  by  Mr.  Hancock,  is  caused  by 
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The  mandibles  are  simpler  than  in  any  other  Cirripcde ; 
they  are  minute ;  they  consist  of  an  oblong  plate,  with  only 
one  very  strong  tooth  at  the  upper  end :  the  face  towards 
the  labrum  is  swollen :  beneath  the  upper  free  part  there 
is  a  small,  sub-triangular  piece  of  thickened  membrane,  let 
in  and  forming  part  of  the  general  outer  surface  of  the 
mouth,  and  representing  the  large  square  plate  found  in 
other  Cirripedes.  The  maanUa  (fig.  15)  are  smaller  but 
broader  than  the  mandibles;  they  have  an  upper  tooth 
and  a  smaller  lower  one,  lying  not  quite  in  the  same  plane 
with  the  upper  one,  but  nearer  the  mandibles.  The 
apodeme  (fig.  8,  15)  is  of  remarkable  length,  extending 
beneath  the  basal  fold  of  the  mouth :  it  does  not  arise 
from  the  ridge  or  outer  edge  of  the  maxilla,  but  a  little 
on  one  side,  from  the  face  directed  towards  the  mandible. 
Between  maxillae  and  mandibles  there  is  a  very  singular 
prominent  fold  of  membrane  (fig.  8,  15),  which  resembles, 
but  probably  falsely,  the  supposed  rudimentary  palpus 
attached  to  the  mandible.  Altogether  the  maxillae  differ 
considerably  from  the  same  part  in  other  Cirripedes.  In 
structure  they  seem  adapted  to  assume  the  function  of  man- 
dibles ;  but  they  do  not  stand  directly  over  the  oesophagus. 
The  outer  maxilla  (fig.  8)  appear  like  a  minute,  deeply 
notched  lower  lip :  each  consists  of  a  simple,  oblong, 
rounded  plate,  with  a  few  small  bristles  at  its  upper  end. 
The  basal  fold  of  the  mouth  in  front,  beneath  the  outer 
maxillae  is  distinct,  and  runs  in  a  line  with  the  basal  arti- 
culation of  the  first  pair  of  cirri.  In  the  rudimentary  palpi, 
minute  and  little  developed  outer  maxillae ;  and  in  the  inner 
maxillae,  taking  the  function  of  the  mandibles,  the  mouth 
of  Alcippe  presents  some  resemblance  with  that  of  Ane- 
lasma. 

Cirri. — ^These  consist  of  the  first,  fifth,  and  sixth  pairs  ; 
the  other  pairs  are  absent,  except  in  one  monstrous  spe- 
cimen, in  which  there  was  a  fourth  cirrus  quite  like  the 
fifth.  First  pair y  fig.  1 4,  these  are  seated  on  each  side  of  the 
mouth  in  the  usual  position.  They  are  formed  of  very  thin 
and  flexible  membrane.  The  pedicel,  as  usual,  consists  of 
two  segments,  the  upper  one  is  short  and  not  very  distinct ; 
but  when  viewed  on  the  inner  side  can  be  seen  to  have 
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and  the  caudal  appendages  fill  up  a  gap  behind,  between 
the  cirri  of  the  sixth  pair.  I  at  first  thought,  with  Mr. 
Hancock,  that  these  buttons  served  to  catch  the  prey ;  hot, 
reflecting  on  their  convexity  and  hardness,  they  appear  vwy 
badly  adapted  for  this  purpose ;  it  would,  in  fact,  be  a  mar- 
vellous feat  to  secure,  in  the  dark,  any  moving  object  between 
four  balls.  On  the  other  hand,  this  very  convexity,  the 
hardness,  and  especially  the  crenated  ridges,  and  the  power- 
ful muscles  (which  from  the  first  surprised  me),  are  all  weji 
explained,  if  we  suppose  the  prey,  being  secured  by  the 
terminal  segments,  to  be  tiiturated  between  these  four  balls : 
any  part  which  escaped  upwards  would,  moreover,  be  re- 
tained in  a  sort  of  cage,  formed  by  the  inwardly  inflected 
terminal  segments  with  their  hooked  spines.  This  view 
of  the  very  curious  and  unparalleled  use  made  of  a  modified 
portion,  not  of  the  haunch,  but  of  an  upper  part  of  the  two 
posterior  pairs  of  thoracic  limbs,  is  in  some  degree  con- 
firmed by  finding  that  Cryptophialus,  which  has  apparently 
analogous  habits,  requires  its  food  to  be  triturated,  though 
in  this  case  it  is  efiected  by  very  different  means,  namely, 
by  four  beautifully  toothed  discs,  with  brushes  of  hairs, 
developed  within  the  lower  end  of  the  cesophagus. 

The  prey,  when  caught,  would  probably  at  once  be  carried 
by  the  movement  of  the  articulated  thorax  to  the  mouth 
{itself  moveable),  and  being  there  secured  by  the  mouth  in 
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that  I  have  correctly  named  the  different  parts ;  and  a  few 
remarks  on  this  head  may  be  desirable,  considering  the 
absence  of  certain  cirri,  the  singular  condition  of  the  others, 
the  close  general  resemblance  of  the  cirri  and  caudal  ap- 
pendages, and  the  fact  of  the  latter  being  furnished  with 
mascles.  The  only  cause  for  any  doubt  regarding  the  thoracic 
segments  is  the  shield  of  thick  membrane  on  that  segment 
(i,  fig.  5),  which  ought  to  have  borne  the  second  pair  of 
cirri,  causing  two  transverse  wrinkles  (not  distinguishal)le, 
however,  on  the  ventral  surface),  and  sometimes  making 
the  segment  appear  as  if  it  consisted  of  three  segments: 
if  it  did  consist  of  three,  as  there  can  be  no  doubt  about 
the  nature  of  the  first  pair  of  cirri,  (not  in  a  more  rudi- 
mentary condition  than  in  Anelasma)  or  about  the  seg- 
ment whence  this  first  pair  arises,  the  two  terminal  oblique 
segments,  with  their  appendages,  would  be  abdominal  in- 
st^sid  of  thoracic :  but  this  is  improbable,  inasmuch  as  the 
abdomen  is  unusually  little  developed  in  the  pupa  (as 
presently  to  be  shown),  and  more  especially  from  the  cir- 
cumstance of  a  monstrous  cirrus,  identical  in  structure  with 
the  two  succeeding  pairs,  having  been  borne  on  a  segment 
(f»),  which,  in  any  case  must  be  considered  as  thoracic,  for 
it  is  well  known  how  very  rarely  thoracic  and  abdominal 
limbs  resemble  each  other.  I  cannot  myself  feel  hardly  any 
doubt  on  the  nature  of  these  three  pairs  of  appendages ; 
for,  in  the  first  place,  the  posterior  appendages  are  articu- 
lated on  and  between  the  bases  of  the  adjoining  pair,  eo!- 
actly  as  the  undoubted  caudal  appendages  are  articulated 
in  all  other  members  of  the  family  on  the  sixth  pair  of  cirri 
or  terminal  thoracic  appendages.  Secondly,  we  see  in  the 
male  of  the  allied  genus  Ibla,  the  very  same  appendages 
preserved  as  in  Alcippe,  namely,  the  caudal,  and  the  fifth 
and  sixth  paii*s  of  ciiTi,  which  latter,  moreover,  are  generally 
uniramous.  Thirdly  and  lastly,  in  the  likewise  allied  Alepas 
cornuia,  we  have  the  posterior  rami  of  these  same  fifth  and 
sixth  pairs  of  cirri  in  a  rudimentary  condition,  and  re- 
sembUng  in  every  respect  the  caudal  appendages.  Assuming, 
then,  that  the  several  appendages  in  Alcippe  have  been 
rightly  denominated,  we  have  to  consider  the  nature  of 
their  segments :   in  all  cirripcdes,  the  pedicels  of  the  cirri 


consist  of  two  segments,  of  which  the  lower  one  (as  here) 
ia  longer  than  the  upper  one,  and  both  (as  here)  con- 
siderably thicker  than  the  segments  of  the  rami :  in  all 
cirripediat  pupse,  likewise,  the  thick  pedicels  of  the  limbs 
consist  of  two  segments,  and  each  ramus,  also  (as  here),  of 
two  segments :  now,  with  these  coincidences,  and  bearing 
in  mind  that  in  Alcippe  the  two  upper  segments  do  not 
arise  from  the  exact  middle  of  the  summit  of  the  second 
segment,  but  from  rather  its  anterior  side. — bearing,  also, 
in  mind  tlie  case  just  cited  of  Alepas  comuia  with  the  ptB- 
tenor  rami  of  these  very  same  cirri  rudimentary, — we  may, 
I  think,  safely  conclude  that  here  in  Alcippe  the  two  lower 
segments  form  the  pedicel ;  the  two  upper  segments,  the 
anterior  ramus;  and  that  the  button-like  protuberance  is 
the  posterior  ramus  in  a  modified  condition.  As  the  caudal 
appendages  in  none  of  the  Lepadidse,  either  in  the  mature 
state  or  in  the  pupa,  have  two  rami,  we  can  satisfactorily 
understand  the  absence  of  any  trace  of  the  button- like  pro- 
tuberance on  the  top  of  the  second  segment.* 

Alimentary  Canal. — The  cesophagus  runs  down  from  the 
mouth,  beneath  and  nearly  parallel  to  the  straight  rov  (A 
hairs  on  the  two  sides  of  the  labnim  :  it  is  surrounded  by 
the  usual  muscles :  at  the  lower  end  it  bends  down,  and 
expanding  a  little,  like  a  bell,  enters  the  stomach.  The 
stomach  is  of  considerable  size  and  fills  the  main  part  of  the 
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thorax  in  two  planes,  and  I  subsequently  cleaned  the  outer 
tissues  with  boiling  potash,  and  then,  when  as  transparent 
as  a  sheet  of  glass,  I  examined  every  part,  and  certainly 
diere  is  no  rectum  (which  in  every  case  is  fonned  of  chitine, 
and  so  is  not  acted  on  by  potash)  nor  an  anal  orifice.  Singular 
as  this  fact  is,  it  is  not  so  improbable  as  it  at  first  appears ; 
inasmuch  as  I  have  shown,  in  my  former  volume,  tliat  the 
LepadidsB  can  reject  half  digested  food  by  their  mouth,  and 
secondly,  that  the  final  stage  of  digestion  appears  to  take 
place  in  the  upper  part  of  the  stomach.  In  the  male  of  this 
very  species,  as  we  shall  immediately  see,  there  certainly 
is  no  mouth  or  stomach,  and  apparently  no  rectum  or  anus ; 
so  is  it  likewise  with  the  males  of  Scalpellum  vulgare  and 
ornatum :  in  Proteolepas,  there  is  a  mouth  and  an  cesophagus, 
but  no  stomach,  rectum,  or  anus.  There  are,  I  believe, 
no  other  known  instances,  in  the  whole  great  class  of  Crus- 
tacea, of  the  absence  of  an  anus. 

The  stomach,  in  Alcippe,  is  much  corrugated,  so  as  to 
be  deeply  pitted ;  but  there  are  no  regular  caeca.  The 
enveloping  hepatic  layer  is  thick,  brownish,  pulpy,  and 
formed  of  pellets  of  cellular  matter,  not  distinctly  arranged 
in  lines  as  is  general ;  there  is  the  usual  delicate  muscular 
layer.  The  stomach  was  in  every  case  empty,  and  I  did 
not  notice  the  separated  epitheUal  coat,  so  generally  found 
in  other  cirripedes. 

Organs  0/  Sense. — I  failed  in  discovering  the  eye,  which 
I  have  no  doubt  exits,  as  it  is  conspicuous  in  the  pupa  and 
in  the  male.  The  olfactory  pouches  are  seated  rather  laterally 
under  the  maxilla:,  as  in  Ibla.  As  in  this  same  genus,  the 
acoustic  sack  is  seated  remarkably  low  down  (tig.  5),  at 
a  very  considerable  distance  beneath  the  basal  articula* 
tion  of  the  first  cirrus :  the  orifice  is  seated  on  a  slight 
prominence  :  the  acoustic  vesicle,  I  believe,  is  sub-cylindrical, 
with  irregular  projections.  I  did  not  make  out  anything 
distinctly  on  the  nervous  system. 

Female  Generative  System. — ^The  animal  we  have  thus 
far  described  is  exclusively  female :   when  a  longitudinal 

to  Mr.  Newport  {'Annala  of  Nat.  Hist.,'  1S19,  p.  277),  the  larvfe  of  cerUia 
{■nsitic  Hjmenoptera  have  a  stomacli  witliout  anj  anus.  No  cntatscean, 
-—- ^--g  to  Milne  Edvards,  is  destitute  of  tlvis  orifice. 
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section  of  the  thorax  is  made,  and  the  stomach  removed,  it 
can  be  most  plainly  seen  that  there  are  no  vesicolae  semi- 
nales  or  testes.  Mr.  Hancock  has  remarked  on  the 
absence  of  the  usual  probosciformed  penis.  The  male  of 
Alcippe  will  be  subsequently  described  in  detail.  The 
female  oi^ans  differ  in  no  respect  from  those  of  other  mem- 
bers of  the  family,  excepting  in  so  far  that  the  layer  or 
mass  formed  by  the  ovarian  caeca  (e)  does  not  lie  transversely 
to  the  longitudinal  axis  of  the  whole  animal,  but  longi- 
tudinally under  the  homy  disc.  The  ovigerous  fraena  are 
largely  developed,  but  serve,  as  previously  stated,  as  branchix, 
and  not  for  their  proper  function  of  giving  attachment  to 
the  ovigerous  lametlse.  The  ovigerous  lamella  is  single, 
and  nearly  corresponds,  in  size  and  shape  (as  would  eDsue 
from  the  manner  of  its  formation)  to  the  under  side  of  the 
horny  disc.  The  ova  are  broadly  oval,  and  rather  above 
T^thof  an  inch  in  length. 

Metamorphoses. — The  larva  in  the  first  stage  has  been 
fully  described  and  figured  by  Mr.  Hancock:  it  differs  in 
no  essential  respect  fmra  other  larvse  of  the  family.  Mr. 
Hancock  overlooked  the  inferior  minute  antennae.  With 
respect  to  the  larvae  in  the  last  stage,  or  pupa,  I  obtained 
several  specimens  attached  to  the  disc  of  the  female,  and 
which  were  on  the  point  of  being  developed  into  males; 
and  another  spccimeij  identical  in  all  respects,  but  attached 
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of  only  a  single  almost  globular  (tig.  17,  q)  segment,  instead  of 
three  segments ;  and  the  two  caudal  appendages  (r)  are  very 
long,  and  are  composed  each  of  only  a  single  segment  (instead 
of  two),  carrying  at  its  tip  two  short  spines.  There  are  two 
purple  eyes,  geoeths  of  an  inch  in  diameter,  which,  after 
having  been  dried  and  then  soaked,  could  be  seen  to  be 
compound;  they  are  fixed  in  the  usual  manner  to  two 
rather  short  apodemes,  which  latter  have  their  usual  origin. 
But  the  pupa  has  a  very  unusual  appearance  owing  to  the 
presence  of  a  single  dark  purple  eye,  half  the  diameter  of  the 
two  larger  eyes,  situated  behind  and  above  the  latter,  and 
quite  disconnected  with  the  apodemes ;  this  is  the  eye  of  the 
mature  animal,  which,  for  some  reason,  is  here,  developed 
earlier  than  usual.  The  prehensile  antennae  are  remarkable 
from  being  seated  very  close  to  the  anterior  extremity :  owing 
to  this,  the  articulation  of  the  second  or  main  segment  with 
the  basal  segment,  is  hardly  at  all  oblique.  The  whole  pupa 
is  of  exactly  the  same  length  as  the  pupa  oilbla  quadrivalvia, 
and  80  are  the  antenna?,  (see  p.  280  of  my  volume  on  the 
Lepadidae),  viz.,  ^^j^th  of  an  inch,  but  the  second  segment  is 
narrower,  (being  only  c^joths  in  breadth  in  the  broadest  part), 
and  is  longer  in  proportion,  for  the  disc  which  forms  part  of 
the  total  length  is  only  -^^^^^  in  length,  whereas  in  Ibla  it 
was  iHSiotlis ;  the  disc  is  here  hoof-shaped,  as  in  Ibla.  The 
ultimate  segment  is  remarkably  short  and  narrow,  (being 
only  aobssths  in  width,  and  less  than  half  the  size  of  that  in 
Ibla)  \  it  carries  (I  believe)  three  terminal  spines,  and  is 
not  notched.  Altogether  the  antennae  more  nearly  resemble 
those  of  Ibla  than  of  any  other  genus  in  the  family.  From 
the  position  of  the  antennae,  and  from  the  length  of  the 
second  segment,  the  pupa,  when  cemented  by  the  disc  or 
third  segment,  to  the  supporting  surface,  adheres,  with  its 
posterior  end  almost  vertically  upwards.  With  respect  to 
the  young  cirripcde  within  the  pupa,  I  could  only  observe 
that  its  anterior  end  >vas  formed  into  a  blunt  point. 

Powers  of  Excavation  ;  Inorganic  Deposit  of  Calcareous 
Matter ;  Attachment. — Alcippe,  according  to  Mr.  Hancock, 
attacks  only  dead  shells  of  the  Eusus  and  Buccinum,  and 
always  on  their  inner  sides,  especially  on  the  columella. 
The  excavations,  in  the  specimen  which  I  examined,  wcr<i  ^^n 
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numerous  as  almost  to  touch,  and  sometimes  to  ran  into  eacb 
other,  the  included  animal  being  thus  rendered  distorted. 
The  orifices  are  directed  with  respect  to  the  shell  indifferently 
upwards  or  downwards,  From  the  shape  and  size  of  the 
cavity  corresponding  to  that  of  the  included  animal,  there  can 
be  no  doubt,  as  stated  by  Mr.  Hancock,  that  Alcippe  forms 
its  own  cavity.  That  the  action  is  mechanical  I  think  may 
safely  be  inferred  from  the  whole  outer  membrane  being 
studded  with  minute,  star-headed  points  of  hard  chitine, 
which  rise  from  halo-like  little  discs  of  thickened  mem- 
brane, which  latter  are  well  adapted  to  allow  the  under- 
lying adherent  muscular  layer  to  act  on  the  points,  and  thus 
on  the  surrounding  shell.  Consequently  the  points  gene- 
rally show  signs  of  severe  attrition,  but  ihey  are  periodically 
and  often  replaced,  at  each  exuviation,  by  new  and  much 
sharper  points.  There  are  no  points  on  the  permanently 
attached  layers  of  the  horny  disc,  but  it  particularly  deserves 
attention,  that  the  renewable  membrane  always  extends 
beyond  the  circumference  of  the  disc,  and  is  there  most 
thickly  studded  with  the  points.  We  have  met,  in  Litho- 
trya,  with  a  precisely  analogous  fact  in  the  extension  of  the 
periodically  moulted  membrane  of  the  peduncle,  furnished 
with  star-headed  points  of  chitine,  and  in  addition  with 
minute  calcareous  beads  (which,  however,  seem  soon  worn 
away),  beyond  the  calcareous  discs,  by  which  this  cirripede  is 
attached  in  its  cavity.  We  need  not  feel  much  surprise  at 
points  of  chitiiii:  heiug  hard  enough  to  wear  awav  shell,  when 
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very  soon  to  form  a  great  bag  extending  beyond  the 
attached  prehensile  antennae.  Now  if  we  suppose  an  analo- 
gous structure  in  the  female  or  ordinary  Alcippe,  and  the 
suppositioQ  is  quite  allowable,  we  shall  almost  immediately 
have  the  anterior  or  lower  end  of  the  young  cirripede,  jnst 
in  advance  of  its  antenns,  pressing  against  the  surface  of  the 
shell  of  the  mollusc ;  and  if  armed  witli  triturating  points, 
as  we  have  every  reason  to  believe  it  is,  it  would  wear  for 
itself  a  cavity.  The  homy  disc  on  the  ventral  surface  of 
this  protuberant  anterior  end  of  the  young  animal  will,  we 
may  assume,  soon  become  cemented  to  the  near  side  of  the 
cavity  just  supposed  to  have  been  excavated.  And  the  whole 
animal,  by  further  slight  changes  in  direction,  namely,  by 
working  down  more  and  more  obliquely,  will  take,  as  shown 
at  (c),its  final  position.  As  the  whole  surface  of  the  animal, 
with  the  exception  of  the  horny  disc,  is  provided  with  tritu- 
rating points,  the  animal,  when  once  imbedded,  can  and  does 
increase  its  cavity  at  both  ends  in  length,  in  depth,  and 
all  round  the  edges  of  the  horny  disc, — in  short,  in  every 
direction  excepting  directly  over  the  horny  disc.  I  beheve, 
as  already  explained,  tliat  the  young  Alcippe,  {6,  diagram), 
first  bores  obliquely  into  the  shell ;  and  whatever  amount  of 
downward  extension  the  horny  disc  attains  before  the  young 
inrripede  assumes  its  proper  position,  with  its  ventral  surface 
upwards  and  parallel  to  the  inner  surface  of  the  shell  of  the 
mollusc,  that  amount  determines  the  thickness  of  the  plate 
of  shell  hereafter  to  be  left  unabraded  over  the  horny  disc, 
as  tlie  latter  continues  to  extend  in  circumference.  This 
plate  of  shell  over  the  horny  disc  is  so  thin,  that,  as  mentioned 
at  the  commencement,  the  colour  of  the  ovaria  is  seen 
through;  and  until  I  reflected  on  tlie  following  consi- 
derations, I  M'as  much  surprised  how  the  instinct  of  the 
animal  could  so  neatly  guide  it  not  to  grind  too  deeply,  and 
yet  to  grind  till  only  a  very  thin  plate  of  shell  was  left  over 
its  horny  disc:  these  considerations  are,  that  whatever 
thickness  was  first  given  to  this  plate  of  shell,  when  the 
animal  was  very  young  and  first  assumed  its  ultimate  posi- 
tion, that  thickness  would  in  most  cases  be  always  retained, 
owing  to  the  flatness  of  tlie  disc,  and  to  the  membrane 
armed  with  triturating  points  protruding  very  slightly  be- 


yond  and  above  the  horny  disc,  only  just  enough  to  wear 
away  the  surrounding  shell  to  the  thickness  necessary  to 
allow  of  the  formation  of  each  new  zone  of  disc;  as  the  disc 
itself  is  not  armed,  it  subsequently  has  no  power  of  wearing 
away  the  plate  of  shell  above  it.  Thus  the  horny  disc, 
besides  giving  support  and  attachment  to  the  peduncle,  is 
of  this  peculiar  service  that  it  seems  to  guide,  (somewhat 
like  the  wood-part  in  a  plane),  the  rasping  powers  of  the 
lower  extreme  margin  of  the  peduncle. 

I  may  here  observe  that  certain  radiating  and  often 
punctured  bnes,  mentioned  and  figured  by  Mr.  Hancock, 
which  help  to  render  the  thin  plate  of  shell  over  the  pedunde 
conspicuous  (fig.  3),  are  formed  by  the  burrows  of  an  ex- 
cessively minute  annelid,  the  punctures  being  apparently 
the  exit  orifices:  I  imagine  that  these  annelids  find  it  difficult 
to  commence  their  burrows  on  the  smooth  surface  of  the  shell, 
and  that  they  congregate  at  these  particular  spots  and 
tlience  burrow  in  radiating  lines,  owing  to  their  having 
taken  advantage  of  the  little  cliflf-like  edges,  at  the  narrow 
and  disused  ends  of  the  fissures  leading  into  the  cavities 
occupied  by  the  Alcippe,  where  alone  they  would  not  he 
disturbed  by  the  action  of  the  cirri,  when  first  they  com- 
menced making  their  little  burrows  in  the  shell. 

The  fissure  leading  into  the  cavity  is  required  to  be  broad 
at  the  posteiior  end,  in  order  that  the  cirri  may  be  there  freely 
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Hancock  noticed  this  edging  of  bard  shelly  matter,  and 
naturally  thought  it  was  a  secretion.  Lines  of  deposi- 
tion [PI.  22,  fig.  4,  6),  parallel  to  the  edges  of  the  furrow 
can  often  be  perceived  in  it :  its  thickness  and  extension 
vary  much :  I  have  seen  it  on  one  side  alone  of  the  ori- 
fice :  it  is,  of  course,  never  found  at  the  broad  end  where 
the  process  of  enlargement  goes  on.  The  peculiar  worn 
surface  with  which  it  irregularly  thins  away  downwards,  on 
the  sides  of  the  cavity,  made  me  (together  with  the  apparent 
impossibility  of  such  a  secretion  proceeding  from  an  animal 
wholly  invested  by  a  chitine  membrane)  suspect  it  to  be 
inorganic ;  and  this  view  is  certainly  correct,  for  wlien  a 
fragment  is  dissolved  in  acid,  a  considerable  residium  is  left 
of  bits  of  membrane,  rubbish,  and,  in  one  instance,  even  of 
the  remnants  of  a  foreign  animal,  apparently  an  annelid. 
We  have  here  all  the  circumstances  favorable  for  inorganic 
deposits  of  this  nature,  namely,  finely  triturated  shell  and 
chitine  or  animal  matter,  produced  by  the  excavation  of  the 
chamber,  sea-water,  and  movement. 

From  the  manner  of  growth  of  the  animal,  the  fissure 
leading  into  the  cavity  in  the  shell  becomes  much  longer 
than  the  orifice  leading  into  the  sack,  and  to  prevent  the 
body  being  unnecessarily  exposed,  the  upward  projection  of 
the  disc,  already  described,  is  formed  under  the  narrow  and 
disused  end  of  the  fissure ;  moreover,  the  two  rims  of  the 
inorganic  calcareous  deposit  sometimes  here  approach  so 
closely,  as  almost  or  actually  to  touch  each  other;  and 
between  them,  as  remarked  by  Mr.  Hancock,  there  is 
usually  a  little  accumulation  of  grains  of  sand.  This 
narrow  end  of  tlic  fissure  is  generally  curled  either  to  the 
right  or  left  hand ;  and  I  can  only  account  for  this  fact  by 
supposing  that,  whilst  the  cirripede  is  young,  and  has  not  a 

of  clolb,  offers  another  example  of  the  strong  leDdenc;  which  lime  aod  animal 
matter  h&re  to  unite.  Lately,  Dr.  Uorsrord,  in  '  Sillimau's  NorUi  American 
JonniAl,'  Jan.  1853,  has  discussed  the  chemical  theory  in  an  analogous  case  ou 
tbfl  cout  of  Florida;  he  attrihutea  tjie  a^regation  to  the  formation  of  a 
Ljdrate  of  lime  through  the  action  of  the  animal  matter.  Mr.  G.  B.  Sowerbj, 
Jour.,  has  described  a  caae  ver;  analogous  to  ihat  of  Alcippe,  ('  Proceedings  of 
Zoolc^.  Soc.,  Molloaca,'  PI,  5,  fig.  4,  p.  162, 1850J,  namelj,  that  of  PAito  ealvii. 
in  wbich  a  tnbo  ia  formed  of  inorganic  calcarcoos  matter,  serving  to  narrow  tlio 
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large  boniy  disc  attached  to  the  cavity,  it  cauoot  keep  its 
body  straight  during  the  long-continued  boring  process. 

The  animal  is  attached  by  its  horny  disc  to  the  thin  shelly 
roof  over  the  peduncle,  and  Hkcwiae  to  the  under  side  of  the 
narrow  end  of  the  fissure,  but  is  elsewhere  quite  free.  I 
carefully  examined  the  disc  in  many  specimens,  but  could 
not  see  any  cement-ducts  :  I  believe  I  saw  layers  of  cemeot 
at  the  upper  end  of  the  disc,  but  it  is  not  easy  to  discrimi- 
nate between  this  substance  and  the  yellowish,  soniewhat 
disintegrated,  layers  of  the  homy  disc.  The  pupa  cer- 
tainly becomes  attached  by  ordinary  cement,  so  that  the 
attachment  in  early  life,  at  least,  is  normal.  In  some  full- 
grown  specimens,  I  found  the  lower  parts  of  the  homy  disc 
attached,  along  the  edges  of  the  layers,  to  the  roof  of 
shell;  and  as  I  looked  here  in  vain  with  the  highest 
powers  for  cement-ducts,  or  for  cement,  it  appears  to  me 
probable  that  the  rough  edges  of  tiiese  layers  wctc 
united  to  the  roof  by  a  thin  layer  of  the  inorganic  calcareous 
deposit.  The  animal,  from  its  very  protected  situatioD, 
certainly  requires  to  be  less  firmly  cemented  than  other 
cirripedes ;  and  even  in  Lithotrya,  which  is  less  deeply  im- 
bedded than  Alcippe,  the  cementing  apparatus  was  feebly 
developed.  From  the  length  of  the  pupal  antenns,  cemented 
by  their  tennhiiil  segments,  the  position  of  the  young 
cirripede  (PI.  22,  fig,  12)  can  be  changed  to  a  cousiderable 
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and  so  to  Lithotrya.    Moreover,  it  is  very  distinctly  related 
to  Grjptophialus  in  the  succeeding  Order. 


Male.    PI.  23. 

On  every  specimen  of  the  female  Alcippe,  which  I  care- 
fully examined,  I  found  some  minute  parasites  (or  epizoons) 
attached  to  the  lateral  edges  of  the  upper  part  of  the  homy 
disc,  and  therefore  lying  within  the  narrow  end  of  the  fis- 
sure leading  into  the  cliambcr  excavated  in  the  shell  of  the 
Buccinum.  Although  having  had  some  experience  in  the 
very  anomalous  forms  which  male  cirripedes  assume,  yet 
when  I  first  casually  inspected  these  parasites  under  a  weak 
lens,  from  their  transparency,  their  elongated  and  lobed 
body,  including  an  internal  folded  up  organ,  I  actually  threw 
them  away,  tliinking  that  they  were  probably  Bryozoa. 
Subsequently,  a  more  careful  inspection  immediately  showed 
the  cemented  prehensile  antenna;,  and  their  eirripedial 
nature  was  demonstrated.  I  soon  found  specimens  with 
the  perfect  still  adherent  exuvije  of  the  locomotive  pupa, 
undistinguishable  from  the  pupa  already  described  as  pro- 
bably belonging  to  the  female  Alcippe.  But  as  this  latter  fact, 
may  perhaps  be  doubted,  I  must  show  that  there  is  other  evi- 
dence sufficient  to  prove  that  these  eirripedial  parasites  are 
the  males  of  the  female  Alcippe.  Of  the  females,  I  inspected 
many  specimens,  and  all  certainly  were  without  external 
male  organs ;  and  in  the  four  or  five  specimens  which  I 
rigidly  examined,  there  were  no  testes  or  vesicular  serai- 
nales,  the  latter  being  in  all  hermaphrodite  and  male  cirri- 
pedes so  conspicuous.  On  the  other  hand,  I  examined  at 
least  thirty  specimens  of  the  parasite,  and  they  were  all 
exclusively  males,  for  all  liad  a  probosciformed  penis,  and 
the  greater  number  had  their  vesiculje  seminales  filled  with 
spermatozoa,  and  hence  were  ready  to  perform  the  act  of  im- 
pregnation, but  undoubtedly  tlicycoutiiincd  no  ova.  It  would, 
then,  be  very  strange,  if  these  two  cirripedes  of  opposite  sexes, 
thus  attached  together,  were  not  sexually  related.  Wonder- 
fully different  as  the  parasite  is  fram  the  female  Alcippe,  yet, 
in  one  very  important  character  it  is  related  to  Alcippe,  and  to 
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no  other  member  of  the  Family,  namely,  in  the  sack  extending 
down  to  the  extreme  lower  point  of  the  peduncle ;  the  male 
organs,  I  may  add,  occupying  an  analogous  position  with 
the  peculiar  position  of  the  female  organs  in  Alcippe.  The 
lateral  lobes  of  the  peduncle  in  the  parasite  seem  to  repre- 
sent the  sides  of  the  broad  depressed  peduncle  in  Alcippe  ^ 
and  in  both  the  peduncle  grows  at  its  lower  end — a  verj 
rare  circumstance — observed  only  in  two  genera  in  thu 
Family,  namely,  in  Anelasma,  and  in  a  slight  degree  in 
Lithotrya.  Besides  these  points  of  resemblance  between 
Alcip{)e  and  its  parasite,  which  are  striking,  considering  their 
external  utter  dissemblance,  the  affinities  of  both  point, 
judging  from  certain  small  characters,  in  the  same  direction, 
namely,  towards  Ibia  and  Alepas.  Finally,  then,  I  think, 
we  may  confidently  admit  that  this  parasite  or  epizoon  is  the 
male  of  the  female  Alcippe :  indeed,  considering  the  facts 
given  in  my  former  volume,  on  Ibla  and  Scalpellum,  I  have, 
perhaps,  here  discussed  tlie  question  at  unnecessary  length. 
The  males  are  generally  attached,  as  already  stated,  to 
the  two  hollowed  out  sides  of  the  upward  prolongation  (tf 
the  horny  disc ;  they  adhere  by  means  of  little  patches  trf 
cement,  proceeding  from  the  terminal  segments  of  their 
antennae,  to  the  overlapping  edges  of  the  few  later-formed 
zones  of  the  disc;  hence,  they  lie  protected,  within  the 
narrow  end  and  a  little  uniier  tne  ed^es  of  the  fissure  lead- 
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The  male  immediately,  after  the  exuviation  of  the  pupal 
carapace,  i^th  of  an  inch  in  length,  is  only  ^th  of  an  inch 
long,  but  ultimately  it  becomes,  chiefly  from  the  growth  of 
the  lower  end  of  the  peduncle,  nearly  twice  this  length;  for 
the  largest  specimen  which  I  have  seen,  that  figured^  was 
iSgffth  of  an  inch  long  {i.  e,  under  ^th  of  an  inch)^  and 
TOfth  of  an  inch  in  breadth  across  the  peduncle,  beneath  the 
lateral  lobes.  The  whole  external  membrane  of  the  animal 
(as  well  as  the  internal  membrane  of  the  sack),  is  very  thin, 

aaite  structureless,  and  as  transparent  as  glass ;  hence,  even 
16  spermatozoa,  within  the  vesicula  seminalis,  can  be  seen 
from  the  outside.  The  whole  structure  of  the  animal  is 
veiy  simple.  The  ventral  surface  can  be  at  once  recognised 
by  the  attachment  of  the  antennae  (fig.  19,  a),  and  these 
oigans  mark  the  point  which  was  the  anterior  end  of  the 
male,  just  at  the  period  of  its  metamorphosis,  and  before  the 
bwer  end  of  the  peduncle  had  grown.  These  antenna)  have 
already  been  fully  described;  they  are  conspicuous  from 
being  composed  of  membrane,  rather  thicker  than  that 
investing  the  body  of  the  male,  and  which  external  membrane 
can  be  traced  entering  these  organs,  and  appearing  Uke 
cement-ducts ;  but  within  these  tubular  prolongations  of  the 
outer  membrane,  I  could  obscurely  see  the  real  cement-ducts. 
The  part  answering  to  the  capitulum  is  much  flattened 
and  elongated;  it  Avidens  but  little  from  the  upper  to  the  lower 
end,  where  it  blends  with  the  carinal  or  dorsal  surface 
(the  under  surface  in  fig.  19)  of  the  lobed  peduncle.  At  the 
upper  end  there  is  a  small  orifice,  and  close  to  this,  on  the 
ventral  or  rostral  side,  there  is  a  thin,  apparently  double  pro- 
jection {/,  fig.  19)  or  flap  of  membrane,  one  flap  lying  exactly 
over  the  other.  The  whole  length  of  this  capitulum  probably 
corresponds  with  that  small  portion  of  the  capitulum  in  the 
female,  between  the  upward  prolongation  of  the  horny  disc 
and  the  lower  end  of  the  orifice;  and  the  two  broad  flattened 
projections  in  the  male,  probably  answer  to  the  two  sharp 
narrow  points  (a,  fig.  1,  PI.  22)  in  the  female.  The  peduncle 
has  two  lateral  lobes  (//,y,  fig.  19),  and,  whilst  young,  what 
inay  be  called  a  third  and  medial  lobe,  but  this  soon  increases 
lai^ly  by  growth,  and  forms  the  main  part  of  the  peduncle. 
The  lateral  lobes  are  intimately  connected  with  the  ventral 
surface ;  they  tend  to  lie  in  a  plane,  at  r\g\\t  aa^^%  lo  N\\^ 
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compressed  capitulum,but  owing  to  the  excessive  thinness  snd 
flexibility  of  the  whole  cxteroal  membrane,  it  is  difScult  to  as- 
certain the  relative  position  of  the  different  parts.  Moreover, 
owing  to  the  pupa  being  so  much  flattened,  these  lobes  ate 
necessarily  formed  folded  up;  and,  I  believe,  it  depends  on  the 
position,  witli  respect  to  surrounding  objects,  which  the  male 
ultimately  holds,  whether  the  lobes  ever  assume,  their  appa- 
rently normal  position,  in  a  plane  at  right  angles  to  the  sides 
of  tlie  pupa ;  owing,  also,  to  the  form  of  the  pupa,  the  two 
lobes  seem  generally  to  be  actually  formed  of  unequal  sizes, 
that  formed  in  the  dorsal  region  of  the  pupa  being  thelai^t. 
I  believe  that  these  lobes  correspond  with  the  lateral  matgint 
of  the  upper  end  of  the  peduncle  of  the  female,  which  mar- 
gins project  laterally  beyond  the  sides  of  the  capitulum.  The 
lower  lobe,  or  end  of  the  peduncle,  is  depressed  in  the  aaaie 
plane  with  the  lobes ;  it  is  of  variable  length ;  when  first 
formed  it  hardly  extends  beyond  the  basal  articulation  of 
the  prehensile  antennae.  Commonly  it  does  not  lie  quite  in 
a  straight  line  of  the  capitulum ;  and  I  have  seen  speci- 
mens in  which  it  stood  at  nearly  right  angles  to  the 
capitulum  and  to  what  was  the  ventral  surface  of  the  pupa; 
this  irregularity  in  the  relative  position  and  sizes  of  the 
difierent  parts  of  the  peduncle,  no  doubt,  to  a  considerable 
extent,  depends  on  the  form  of  surface  to  which  the  male 
becomes  attached,  just  in  the  same  way  as  we  have  seen 
that  the  tieduncle  of  the  female  becomes  altered  i 
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the  lower  end  of  the  peduncle,  the  whole  inside  of  the  animal 
being  thus  freely  open  to  the  water.  In  the  upper  part,  the 
sack  forms  a  mere  narrow  tube ;  it  does  not  appear  to  have 
been  formed  in  the  same  manner  as  in  all  other  cirripedes, 
namely,  surrounding  the  thorax  and  natatory  legs  of  the 
pupa,  but  in  an  abnormal  position,  along  the  dorsal  surface, 
above  the  sack  and  thorax  of  the  pupa :  a  transparent  line, 
where  the  new  narrow  sack  is  in  process  of  formation,  is 
the  first  indication  of  the  coming  metamorphosis.  The 
sack  in  the  capitulum  of  the  male  is  not  central,  but  lies 
near  the  dorsal  surface;  the  ventral  interspace,  between 
the  outside  and  the  sack,  is  occupied  by  oblique  fibres 
(/,  fig.  19),  which  may  be  striae-less  muscles,  but  I  sus- 
pect are  ligamentous  fibres,  giving  support  to  the  whole 
projecting  capitulum.  These  fibres  enter  a  little  way 
within  the  lobed  peduncle ;  they  are  probably  homologous 
with  the  strong  muscles,  which  run  from  beneath  the 
upper  end  of  the  homy  disc  of  the  female  to  the  lower  end 
of  the  orifice  leading  into  the  sack.  Round  the  lobed 
peduncle,*  there  are  two  bands  {e,f)  of  thin  muscular 
fasciae,  slightly  oblique  to  each  other,  and  attached  at  the 
ends  to  the  outer  membrane;  they  are  evidently  homologous 
with  the  external  transverse  muscles,  which  are  best  de- 
veloped round  the  same  part  in  the  female.  Some  of  these 
muscles  present  a  singular  chain-like  appearance,  from  being 
strangled  at  intervals :  they  act  probably  in  aiding  the  long 
probi^iformed  penis  to  protrude  itself  out  of  the  sack.  I 
oould^  not  detect  any  longitudinal  muscles,  and  the  lower 
part  of  the  peduncle  seems  destitute  of  muscles  of  any  kind. 
The  internal  structmre  of  the  animal  is  very  simple. 
Within  the  lower  end  of  the  peduncle  there  is  a  dark  purple 
eye  (c),  under  the  ^^^  of  an  inch  in  diameter,  a  testis  {d) 
and  a  (3)  vesicula  seminalis.  These  organs  falsely  appear  as  if 
suspended  in  the  middle  of  the  peduncle,  but  they  are  really 
attached,  I  believe  within  a  separate  partition,  to  the 
ventral  surface,  occupying  the  same  position  as  the  mass  of 
ovarian  caeca  in  the  female.  The  eye  lies  on  the  line  of 
junction  between  the  testis  and  the  vesicula  seminalis,  and 

*  I  believe  I  saw  in  one  specimen,  most  delicate  transverse  muscular  fibres 
ronnd  the  lower  part  of  the  elongated  capitulum. 
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on  their  ventml  side.  The  testis  is  rounded,  and  consists 
of  a  mass  of  cells,  on  an  average  j^th  of  an  inch  in  dia- 
meter. The  vesicula  seminalis  varies  extremely  in  condition, 
being  either  a  mere  rather  broad  vessel,  enlarged  where  it 
joins  the  testis,  or  a  bag  fully  as  large  as  the  testis  itself, 
and  distended  with  spermatozoa,  all  arranged  parallel  to  its 
longer  axis.  There  was  an  evident  relation  between  the  size  of 
the  vesicula  seminalis  and  that  of  the  testis,  the  number  of  the 
cells  in  the  latter  decreasing  as  the  mass  of  the  spermatozoa 
increased :  there  was  also  an  evident  relation  between  the 
age  of  the  male  and  the  state  of  these  organs ;  younger  and 
more  opaque  individuals,  having  their  testes  of  large  site; 
and  older  specimens,  with  the  lower  end  of  the  peduncle 
arrived  at  its  full  dimensions,  having  the  vesicula  distended. 
Some  few  old  specimens  had  evidently  discharged  their 
spermatozoa.  Sy  dissection  I  more  than  once  distinctlj 
traced  the  vesicula  seminalis  entering  the  broad  lower  end 
of  the  penis.  The  membrane,  forming  the  vesicula,  is 
ringed,  and  I  presume  is,  as  in  other  cirripedes,  contractile, 
so  as  to  expel  the  spermatozoa.  The  probosciformed  penii 
(m)  is  of  extraordinary  length :  it  is  plainly  ringed,  or  rather 
articulated,  in  this  respect  resembling  that  organ  in  Iblaand 
Alepas;  it  tapers  gradually,  and  terminates  (as  usual)  with 
a  brush  of  line  bristles ;  it  is  furnished  with  delicate  vduu- 
tary  mascles,  arising  from  the  body  round  its  basis,  and 
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protruded  (m)  was  fay  itself  ratlier  longer  than  the  whole 
Bnimal;  and  aa  this  specimen  had  been  placed  in  spirits  of 
wine,  the  organ  no  doubt  was  contracted  ;  hence  I  think  it 
probable  that  the  prohosciformed  penis,  when  fully  stretched 
out,  would  equal  twice  the  length  of  the  entire  animal. 

There  must  be  a  nervous  system ;  and  there  must  like- 
wise be  a  gland  (homologous  with  the  ovaria]  for  secreting 
tiie  cement;  but  I  could  not  distinguish  parts  so  small. 
Certainly  there  is  no  mouth,  or  stomach,  or  thorax,  or 
limbs  of  any  kind,  or  abdomen. 

It  is  obvious  that  these  males  must  be  very  short-lived : 
they  perform  their  masculine  functions  and  then  perish. 
We  have  seen,  however,  that  after  the  act  of  metamor- 
phosis they  do  grow  a  little,  and  I  have  reason  to  suspect 
that  this  is  effected,  as  with  other  Cirripedes,  by  moulting. 
The  growth  must  be  absolutely  dependent  on  the  store  of 
nutriment  laid  up  within  the  pupa.  The  young  male,  im- 
mediately after  the  exuviation  of  the  integuments,  thorax, 
natatory  legs,  abdomen,  and  eyes  of  the  pupa,  consists  of 
a  pulpy  cellular  mass,  without  any  internal  organs  as  yet 
formed. 

Judging  from  the  different  sixes  of  the  females  which 
included  perfectly  tlevelopetl  ova,  I  infer  that  they  niimt 
breed  more  than  once  during  their  lives;  and  therefore,  that 
successive  setK  of  males,  as  in  the  genus  Scalpellnm,  must 
become  attached  to  them,  I  was  not,  however,  able  to  dis- 
cover the  prehensile  antennae  or  other  remains  of  the  old 
males  adherent  to  the  females  ;  a  circumstance  which  I  pre- 
sume is  accounted  for  by  their  attachment  being  weak. 
Considering  the  very  small  siae  of  the  male,  it  is  not  sur- 
prising that  so  many, — in  one  case  fourteen, — are  required 
to  impregnate  the  numerous  ova  of  a  single  female.  How 
the  males  know  the  proper  [jcriod  when  the  ova,  lying  in  a 
sheet  at  the  very  base  of  the  sack  of  the  female,  are  ready 
for  impregnation,  I  cannot  say,  without  it  be  that  they  per- 
ceive the  moulting  of  the  external  membrane,  close  to  the 
edge  of  which  they  are  attached  ;  for  this  moulting  woidd 
indicate  the  period  when  the  ovigerous  lamella  came  to  the 
surface  of  the  sack,  and  the  ova  would  then  be  soon  ready  for 
impregnation.     From  the  position  in  which  the  males  arc 
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attached,  and  from  the  extraordinary  length  of  the  prob(»- 
cifornied  penis,  capable  of  voluntary  movements,  I  have  no 
doubt  the  males  can  insert  the  tip  of  this  organ  within  the 
lower  edge  of  the  ori5ce  of  the  sack,  and  there  discha^ 
the  spertoatozoa,  which,  by  their  own  movements,  must 
pass  down  the  sides  of  the  sack  of  female  till  they  reach 
their  proper  destination.  The  position  of  the  males,  with 
respect  to  the  female's  body,  is  almost  exactly  the  same  as 
that  occupied  by  the  complemcstal  males  of  Scalpeiiim 
Peronii  and  villosum;  the  lower  and  narrow  end  of  the  fis- 
sure, worn  in  the  gasteropod  shell,  here  affording  that  protec- 
tion to  the  males,  which  the  edges  of  the  opposed  scuta  afford 
to  the  comptemental  males  of  the  above  two  species  of  Scal- 
pellum.  We  cannot  doubt  that  these  latter  males  aid  in  the 
impregnation  of  the  ova  of  the  hermaphrodites,  but  they  are 
not  furnished  with  a  very  long  penis,  probably  for  the  very 
reason  that  they  are  complemental  males,  and  therefore  not 
so  absolutely  necessary  for  the  impregnation  of  the  ova  as 
are  the  males  of  Alcippe. 

I  have,  in  my  former  volume,  expressed  my  astonishment 
at  the  extent  to  which  abortion  had  been  carried  in  the 
male  Ibla;  but  it  has  been  carried  much  further  in  the 
male  Alcippe.  In  Ibln,  the  thorax  is  reduced  to  a  mere 
dap,  and  only  two  pair  of  cirri  exist  in  a  most  useless  and 
rudimentary  state,  but  there  is  a  well  organised  mouthy 
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diversity  of  nature,  even  in  the  same  sub-class,  I  may  be 
permitted  to  remark,  that  whilst  in  Alcippe  only  the  three 
aDterior  segments  are  developed,  the  fourteen  succeeding 
s^ments  being  rudimentary,  in  Froteolepas  (hereafter  to  be 
described)  these  fourteen  segments  are  all  largely  developed, 
whilst  the  three  anterior  segments  are  quite  aborted,  being 
represeDted  only  by  a  thin  envelope  to  the  two  threads  by 
which  this  Cirripede  is  attached  to  the  supporting  object.* 


Order  II. — Cibripbdia  Abdomikalia. 

Cirripedia,  having  afiagk-skaped  carapace  ;  body  coimat- 
Wff  of  one  cephalic,  seven  thoracic,  and  three  abdominal 
aegnuntt;  the  latter  bearing  three  pairs  of  cirri ;  the  tho- 
racic  segments  without  Ivubs .-  mouth  with  the  labrum 
freaily  produced,  and  capable  of  independent  movements  ; 
eeaopiagua  artned  with  teeth  at  its  lower  cad:  larva,  firstly 
^4ike,  without  external  limbs  or  an  eye;  lastly  binocular, 
wUiout  Ikoraeic  legs,  but  with  abdominal  appendages. 

I  feel  compelled  to  form  an  Order  for  the  one  genus  and 
ipecies,  namely,  Cryptophialas  mttiutus,  to  be  here  described. 
We  must,  I  conceive,  attribute  much  greater  value,  in  classi- 
Scation,  to  internal  parts  and  organs,  at  least  where  such 
ire  not  known  to  vary,  than  to  external  structure.  Now  in 
!?ryptophialus,  the  body  consists  of  eight  segments,  of  which 
iie  first  two  are  not  developed  in  any  cirripede  hitherto 
leacribed.  Of  the  eight,  the  seven  posterior  or  thoracic 
legments  are  quite  free,  or  detached  from  the  carapace,  and 
lo  not  bear  any  appendages ;  whereas  in  all  the  foregoing 
irripedea  of  the  order  Thoracica  there  are  (at  least  in  the 
lormal  sex)  six  pairs  of  cirri ;  Alcippe  alone  must  be  ex- 
spted,  in  which  there  are  only  two  pairs.  Again,  in  the 
Dhoracica  there  are  no  abdominal  appendages,  excepting 
he  terminal  or  caudal,  whereas  in  Crjptopliialus  tiie  ab- 
tomen  bears  three  pairs  of  biramous  cirri.     In  the  crest  of 

*  It  mav  be  worth  stating,  that  in  order  U>  procure  perfect  specimens  of  the 
emale  and  male  Alcippe,  pieces  of  the  stiell  iubabited  bj  tliein  should  be  dis- 
olved  in  weak  sci^. 
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the  labruu,  being  produced  into  a  special,  taocet-formed 
organ,  articulated  at  its  base  and  capable  of  movement, 
and  in  the  palpi  projecting  straight  upwards,  we  have  a 
great  difference  from  all  other  cirripedes;  and  these 
organs,  we  liave  every  reason  to  believe,  possess  a  \u^ 
classificatory  importance.  The  oesophagus  in  Crvptophialus, 
where  it  enters  the  stomach,  is  armed  with  teeth  aod 
hairs,  moved  by  muscles,  forming  a  beautiful  structure,  of 
which  we  have  not  a  trace  in  any  other  cirripede.  Lastly, 
and  perhaps  most  importantly  of  all,  the  metamorphosis  is 
different ;  for  the  early  larval  stages  are  passed  under  an 
egg-like  condition  within  the  sack  of  the  parent;  and 
the  pupa  differs  from  the  pupse  of  all  other  cirripedes,  in 
not  having  natatory  thoracic  limbs,  and  is  therefore  only  ahle 
to  crawl  about  by  the  aid  of  its  great  prehensile  antennte. 
Thus  far  the  evidence  is  decisive  in  favour  of  Crypto- 
phialus  being  placed  in  a  separate  Order ;  but  if  we  were 
to  trust  to  the  characters  derived  from  the  external  covering 
or  carapace, — and  such  characters  are  of  high  importance, 
as  we  may  safely  infer  from  the  natural  arrangement  of  the 
foregoing  families  which  depends  on  the  structure  of  the 
carapace, — we  should  place  Cryptopliiains  close  to  Alcippe 
amonst  the  Lepadidac.  These  genera  agree  in  their  bur- 
rowing habits, — in  their  attachment  by  a  horny  rostral  disc, 
1  the  external  tiR'nilii'iiiit:  being  covercil  with  triturating 
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whole  thorax  in  Ciyptophialus.  I  allncle  to  this  latter  re- 
semblance, for  it  was  owing  to  it,  and  to  the  similarity  in 
the  habits  of  Cryptophialus  and  Alcippe,  that  I  stated.  In 
the  introduction  to  my  former  volume  on  the  Lepadidse,  that 
the  two  genera  would  probably  fall  into  the  same  order. 
Id  the  structure  of  all  the  parts  of  the  mouth  and  of  the 
cirri,  in  the  digestive  organs  and  in  the  metamorphoses, 
Cryptophialus  is  not  more  closely  related  to  Alcippe  than  to 
uiy  other  genus  whatever  amongst  the  Lepadidae. 

Nevertheless  I  am  confirmed  in  the  view  that  the  external 
resemblances  between  these  two  genera  are  due  to  some 
real  affinity,  and  are  not  merely  analogical,  by  a  very  re- 
markable fact, — namely,  that  Alcippe  and  Cryptophialus 
are  both  bisexual,  and  have  males,  several  in  number,  at- 
tached exactly  in  the  same  position,  and  which  males  are 
so  closely  similar  that,  considered  by  themselves,  they  might 
absolutely  be  almost  classed  as  species  of  the  same  geniw ! 
For  they  agree  in  the  absence  of  all  internal  orgatis  and 
parts,  excepting  the  single  testis,  vesicula  seminalis,  and 
immensely  long  probosciformed  penis ;  and  they  agree,  also 
in  manner  of  growth,  in  the  arrangement  of  the  muscles, 
and  even  in  shape.  The  whole  case  seems  to  me  very  singular, 
and,  as  far  as  my  knowledge  extends,  unique  :  we  have  two 
animals,  of  which  the  females,  if  classed  by  their  external 
parts  (homologically  consisting  of  the  three  anterior  seg- 
ments of  the  head),  would  be  placed  alongside  each  other 
in  the  same  family ;  but  when  classed  by  the  whole  rest 
qS  their  organisation,  certainly  must  be  ranked  in  dis- 
tinct orders ;  *  yet  the  males  of  these  very  same  animals 
might  almost  stand  in  tlie  same  genus.     If  it  be  asked 

•  M.  Milne  Edwards  would,  perha|*a,  in  accordance  with  the  profound  views 
bttdj  propouudrd  hj  bim  oa  claasilicatiou,  consider  Crjplopliialus  as  an 
(stremelT  modiQcd,  and,  to  a  certain  culcnt,  degrnclcd  member  or  sati'Uilc  of 
tlie  ifpe  of  tlie  Leuodida: ;  but  1  do  oot  mjself  feel  able  to  draw  a  liue  of  dis- 
tinction between  the  beijig  a  very  abnormal  membvr  of  one  Krouj>,aud  belonging 
to  ■  distinct  group.  I  maj  ada  llial.  I  have  several  limes  tried  to  persuade 
mjielf,  wilb  no  success,  into  tlje  belief  that  I  bave  aonichow  misunderstood  tlie 
iKimologies  of  the  thoracic  segments  and  cirri  of  Alcippe  and  Crjjitophialus ; 
br  if  tbis  were  so,  tlic  two  genera  could  be  brought  iuto  much  closer  relatioD- 
■hip ;  but  with  anj  conceirable  amount  of  error  on  mj  part,  tbere  remains  the 
fjtut  difference  in  the  Dietsmorphosis,  not  to  mention  the  palpable  differences 
m  the  cirri,  the  parts  of  tbc  mouth,  and  in  tbe  whole  course  of  the  alimentar; 
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why  the  position  of  Cryptophialus  in  the  system  sboidd 
not  be  detennined  by  the  male,  instead  of  by  t^e  fe- 
male, the  answer  would  be  that  the  male  is  here  abnoniial 
and  rudimentary  in  its  whole  structure;  and  I  believe 
systematists  are  agreed  that  less  perfect  parts  (and  theie- 
fore  a  less  perfect  whole)  offer  less  vfuuable  characten 
than  the  more  perfect  parts  or  whole.  We  see  this  con- 
clusioD  plainly  verified  in  the  case  of  the  hermaphrodite 
Scalpeltum  vidffare  and  Ibla  guadrivalvig,  for  there  can  be 
no  doubt  where  these  species  should  be  arranged,  yet  if  we 
attempted  to  place  them  by  their  complemental  males,  we 
should  utterly  fail :  exactly  in  the  same  manner,  if  Rh 
Cuminffii  and  SceUpellum  omatum  were  ranked  by  their  males, 
they  would  be  quite  misplaced.  So  again,  if  we  were  to 
attempt  to  class  the  six  species  of  Scalpdlum  by  their  nulet 
and  complemental  males,  undoubtedly  the  first  three  and  lari 
three  species  of  the  genus  would  have  to  stand  in  distinct 
orders !  Hence  we  may  reject  the  males  as  a  foundation  for 
classification,  but  no  doubt  they  serve  to  show  that  the  re- 
semblances in  the  carapaces  of  Alcippe  and  Cr3rptophiala^ 
are  not  merely  analogical  or  functional,  but  evince  a  true 
affinity,  though  these  genera  differ  so  greatly,  in  moutb, 
body,  (Esophagus,  cirri,  and  especially  in  their  metamw- 
phoses. 
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dq>ressed,  with  its  superior  edge  prolonged  a  little  upwards ; 
by  this  side,  the  animal  is  attached  to  the  cavity  in  the  shell, 
within  which  it  is  lodged.  There  is  here  no  distinction 
between  a  peduncle  and  capituliim,  that  is  between  the 
lower  or  anterior,  and  the  upper  or  posterior  end  of  the 
animal,  as  seen  externally.  The  small  orifice  is  toothed  and 
hairy :  it  is  coloured  purple,  as  is  likewise  the  projecting 
labrum ;  the  rest  of  the  animal  being  tinted  only  by  the 
muscles  and  intemal  parts  seen  through  the  outer  integu- 
ments. The  largest  specimen  (fig.  2)  which  I  have  measured 
did  not  quite  attain  the  length  of  one  tenth  of  an  inch. 
This  cirripede  inhabits,  in  vast  numbers,  the  shells  of  the 
living  Concholepas  Peruviana,  amongst  the  Chonos  islands ; 
the  whole  outside  of  the  shell  being  sometimes  completely 
drilled  by  its  cavities,  almost  touching  each  other,  as  hap- 
pens in  the  case  of  Alcippe  with  the  shells  of  Buccinum. 
The  oval  aperture  leading  into  the  shell-cavity,  in  full-sized 
specimens,  is  between  S^  of  an  inch  in  length :  it  is  gene- 
rally surrounded  by  a  narrow,  internal,  calcareous  rim, 
which  apparently  has  the  same  inorganic  origin,  as  in  Alcippe. 
The  toothed  orifice  of  the  carapace  leading  into  the  sack, 
fills  up  the  orifice  of  the  shell-cavity ;  but  it  can  be  volun- 
tarily withdrawn  a  little  :  when  opened,  and  the  animal  is 
in  action,  the  lancet-formed,  moveable  crest  of  the  labrum, 
and  the  abdominal  cirri,  are  exserted. 

Integuments, — The  external  membrane  is  colourless,  thin, 
but  strong ;  it  is  studded  with  minute  bifid,  trifid,  and 
quadrifid  points  of  hard  chitine,  which  are  the  agents  of 
excavation :  they  are  directed  upwards,  except  towards  the 
lower  end,  where  they  are  directed  from  the  disc  or  surface  of 
attachment.  These  points  beneath  the  orifice,  and  on  each 
side  close  along  the  lateral  bar,  are  larger  thati  elsewhere. 
There  are  no  points  on  the  disc  or  surface  of  attachment, which 
is  formed  of  somewhat  thickened,  yellowish  membrane,  and 
is  not  moulted,  like  the  rest  of  the  external  membrane,  but 
is  formed  of  successive  layers  extending  beyond  each  other ; 
the  lines  of  growth,  however,  being  obscure,  and  only  occa- 
sionally distinguishable.  The  disc  is  oval,  not  extending 
to  the  lower  end  of  the  animal,  and  with  the  upper  edge  thin- 
ning out  and  produced  upwards  (fig.  1).    The  animal,  during 
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its  growth,  moves  a  little  downwards  in  its  cavity,  "by  means 
of  the  new  layers  of  the  attached  disc  being  formed,  not 
symmetrically  with  respect  to  the  old  layers,  but  beyond 
tbeni  or  at  a  greater  depth  in  the  shell ;  hence  when  the 
animal  is  removed  quite  perfect,  by  the  Concholepas  being 
dissolved  in  acid,  the  upper  and  deserted  margin  of  the 
disc  or  surface  of  attachment  generally  projects  as  a  free 
edge,  but  in  a  tattered  and  woni  condition.  In  full 
grown  specimens,  which  have  ceased  burrowing  downwards, 
nearly  the  whole  disc,  though  occupying  the  same  position 
relatively  to  the  animal,  becomes  in  fact  deserted,  and  a 
lined  by  membrane  coutinuous  with,  and  like  that,  investing 
the  rest  of  the  body,  hut  furnished  only  with  simple  blunt 
points,  instead  of  with  the  sharp  bifid  and  trifid  triturating 
points. 

The  orifice  is  formed  on  each  side  by  a  toothed  rim  of 
hard  chitine  (fig.  3, 4),  which  can  be  opened  and  shut,  owing 
to  its  being  flexible  at  the  rostral  end,  and  folded  inwards 
at  the  carinal  or  posterior  end.  The  teeth  vary  in  arrange- 
ment and  sharpness  :  generally  they  form,  taking  a  rim  od 
one  side  (fig.  3),  two  prominences  or  groups  of  points  at  the 
rostral  or  anterior  end,  always  separated  by  a  broad  notch, 
from  the  bottom  of  which  the  lateral  bar  extends  down- 
wards, from  the  posterior,  larger  and  less  regularly  toothed 
half  of  the  rim.     Of  these  teeth  the  larger  ones  project 
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fig-  3),  expands  into  an  oblong,  slightly  rigid  plate,  studded 
with  from  three  or  four  to  ten  or  twelve  points,  which  have 
their  ends  expanded  and  truncated,  or  even  slightly  bifid. 
The  extremity  of  this  plate  projects  freely  from  the  general 
surface  of  the  body.  We  shall  afterwards  refer  to  the  use 
of  this  extremely  peculiar  bar  and  plate. 

The  two  rims  forming  the  orifice  cannot  be  quite  closed ; 
but  ingress  by  any  foreign  object  into  the  sack  is  beautifully 
prevented  by  an  internal  membranous  lip  on  each  side  {d, 
fig-  S,  4),  and  by  a  third  inwardly  folded  lip  {(f)  at  the  pos- 
terior and  broad  end  of  the  orifice.  These  three  Ups  can  be 
brought  together,  and  form  a  valve.  The  lateral  lips  are  very 
narrow  at  the  mouth  or  rostral  end  of  the  orifice,  where  the 
hairy  lancet-shaped  crest  of  the  labrum  closes  the  orifice,  and 
largely  expand  towards  the  posterior  end:  they  are  pro- 
duced from  the  inner  tunic  of  the  sack :  they  appear  formed 
of  the  finest  hairs,  placed  parallel  and  approximate^  but  when 
examined  under  the  highest  powers,  these  hairs  (for  they 
still  appear  such)  are  found  to  be  united  by  delicate  mem- 
brane, which  has  its  extreme  edge  fimbriated.  The  third, 
or  posterior  and  inwardly  folded  lip,  differs  in  being  com- 
posed of  nmch  coarser,  flattened  hairs,  which  are  united 
towards  their  bases,  and  are  free  at  their  extremities,  where 
tbey  are  serrated  or  coarsely  plumose  on  both  sides. 

The  sack  extends  down  to  the  lower  end  of  the  animal. 
It  is  lined  by  delicate  membrane.  At  the  orifice  on  each 
side,  a  Uttle  posteriorly  to  the  lateral  external  bars,  this 
inner  membrane  is  strengthened  by  a  pair  of  thin  yel- 
lowish bars  {c\  fig.  3),  which  nm  parallel  to  the  straight 
portions  of  the  external  bars.  These  inner  bars  at  their 
lower  ends  become  pointed  and  die  out:  at  their  upper 
ends,  and  close  to  the  rim,  they  are  broader,  but  more 
flexible,  and  so  transparent  as  hardly  to  be  distinguished 
from  the  rest  of  the  membrane.  At  the  rostral  end  of  the 
orifice,  in  a  medial  line,  this  same  inner  tunic  of  the  sack  is 
thickened  for  a  short  space  downwards,  so  as  to  form  a  fifth 
bar  {(/') ;  which  separating  from  the  inner  tunic,  runs  in- 
wards between  the  outer  and  inner  membranes  of  the  cara- 
pace (f .  e.  between  b  and  c,  fig.  3,  5),  behind  the  mouth,  as  far 
down  as  opposite  to  the  lower  end  of  the  oesophagus,  and 
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there  becoming  thinner  and  ligamentous,  gives  attacbinent 
to  some  powerful  muscles. 

At  each  exuviation,  the  external  membraoe  with  the  den- 
tated  hardened  orifice,  the  lateral  bars,  the  inner  tunic  of  tbe 
sack  with  its  bars,  are  all  moulted,  together  with  the  uBua! 
integuments  of  the  animal's  body.  New  and  sharp  triturating 
points  are  thus  periodically  formed  for  the  work  of  eica- 
vation.  The  whole  animal  increases  during  growth  in  every 
direction,  and  therefore,  at  its  lower  or  basal  end,  as  was 
tbe  case  with  Alcippe.  The  disc  or  surface  of  attach- 
ment, is  added  to  by  new  underlying  layers,  extending  be- 
yond tbe  old  layers  at  the  lower  end  and  on  the  sides,  but  Dot 
at  the  upper  end,  where,  as  in  the  case  of  the  calcareoas  discs 
of  Lithotrya,  the  old  layers  are  deserted  and  worn  away.  I 
saw  what  I  believed  to  be  little  globules  or  patches  of  cement; 
but  I  was  not  able  to  discover  any  cement-ducts. 

Muscles  of  Sack  and  Orifice. — ^The  animal  is  surrouDded 
by  rather  strong  longitudinal  muscles,  not  running  up  close 
to  the  orifice :  these  muscles  exhibited,  to  my  surprise,  dis- 
tinct traces  of  transverse  striae  :  there  are  no  external  trans- 
verse muscles,  as  in  all  the  Lepadidse.  Attached  to  both  sides 
of  the  inward  fold  or  hinge,  at  the  posterior  end  of  tbe 
orifice,  some  striated  or  voluntary  muscles  run  for  a  short 
distance  downwards,  diverging  like  a  fan  :  their  contraction 
would  cause  the  dentated  rim  to  open :  a  strictly  homo- 
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the  powerful  muBcles  attached  to  the  rostral  end  of  the  latter 
became  relaxed.  Round  the  space  where  the  just-mentioned 
miucles  are  attached  to  the  horny  disc,  a  sheet  of  other 
muscles  radiate,  a  few  on  both  sides  obhquely  upwards,  hut 
the  greater  number  transversely  and  within  the  first-described 
longitudinal  muscles  ;  they  extend  on  both  sides  about  half 
round  the  animal.  There  are  similar  muscles  in  Alcippe, 
but  not  extending  so  far  round  the  animal.  Their  action 
must  be  to  draw  the  whole  carapace  towards  the  surface  of 
attachment ;  the  action  of  the  longitudinal  muscles  being  to 
shorten  it ;  the  orifice  supported  by  the  lateral  horny  bars, 
serving  as  the  fulcrum  for  the  contraction  of  the  longitudinal 
muscles.  I  could  not  see  any  adductor  scutonim  muscle, 
although  I  looked  particularly  under  the  expanded  plates  at 
the  ends  of  the  lateral  external  homy  bars. 

Body. — ^This  is  laterally  compressed:  it  is  widest  and 
thickest  at  the  upper  end,  and  thence  tapers  to  the  lower 
or  posterior  end.  The  last  three  or  four  thoracic  segments 
are  bent  under  the  anterior  segments,  giring  the  whole 
something  of  the  appearance  of  certain  crustaceans,  divested 
of  their  legs.  The  somewhat  conical  mouth,  with  its  sin- 
gular labrum,  is  very  large.  The  body  consists  of  eight  seg- 
ments. The  first  segment  (fig.  5,  i),  or  that  succeeding  the 
mouth,  is  the  seventh  or  last  cephalic  segment  of  the  arche- 
type crustacean ;  it  is  the  largest  of  all  eight  segments ;  it  is 
jomed  by  its  dorsal  surface  to  the  carapace  or  external 
covering  of  the  animal,  and  the  membrane  with  which  it  is 
invested  is  prolonged  upwards  and  downwards  (c,  c,  fig.  5), 
and  so  forms  the  inner  tunic  of  the  sack.  The  succeeding 
seven  segments  are  thoracic ;  they  ore  free,  and  are  destitute 
of  limbs ;  the  articulations  separating  them  arc  transverse. 
The  first  and  second  thoracic  segments  give  rise,  on  their 
medial  dorsal  surfaces,  each  to  a  remarkable  tapering  curved 
appendage,  presently  to  be  described.  At  the  end  of  the 
last  thoracic  segment,  there  is  a  minute  abdomen,  bearing 
three  pairs  of  biramous  cirri. 

The  Mouth  consists  of  three  pairs  of  organs,  namely,  the 
outer  maxillse,  maxillse,  mandibles  with  their  palpi,  and  of 
a  great  and  very  curious  labnim.  These  organs,  by  the  fusion 
fas  in  other  cirriDcdesI  of  their  lower  seements,  fonn  a  larcre. 
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somewhat  conical,  projecting  mouth,  which  ia  separated  on 
the  ventral  surface  from  the  rest  of  the  body  by  a  distinct 
fold  or  articulation,  where  the  muscles  proceeding  to  the  ahore 
gnathites  are  attached.  The  labrum  {e,  fig.  5,  9)  is  of  lai^ 
size ;  and  the  crest  close  over  the  opening  of  the  (esophagus 
is  produced  into  a  great,  lancet-shaped,  moveable  organ, 
wholly  unlike  anything  occurring  in  any  other  cirripede: 
it  is  coloured  purple,  and  is  thickly  fringed  in  the  upper  part 
by  very  fine  hairs :  it  is  bowed  a  little  backwards  from  the 
mouth :  the  base,  which  rather  overhangs  the  oesophagus, 
is  a  little  contracted,  and  is  transversely  marked  by  bd 
articulation :  two  small,  parallel,  voluntary  muscles  (with 
transverse  strife]  are  attached  at  their  lower  ends  close 
beneath  the  articulation,  and  extend  about  one  third  up  the 
organ  ■.  their  contraction  would  serve  to  erect  it ;  and  their 
relaxation  would,  apparently,  allow  it  to  fall  backwards  on 
a  little  knob  {e',  fig.  5)  behind.  This  little  knob  resembles 
a  similar  projection  in  many  of  the  Lepadidse.  As  the 
labrum  is  formed  of  similar  membrane  with  that  of  the  enc- 
ceeding  segment  of  the  body,  its  limit  downward,  beneath 
the  knob,  can  be  told  only  by  a  small  apodeme  which  pro- 
jects inwards,  at  a  little  distance  within  the  line  where  the 
membrane  of  the  body  is  reflexed  upwards  (c),  so  as  to  form 
the  inner  tunic  of  the  sack. 

Tlie  inaiulibles,  piilpi,  and  mjixillse,  all  project  more  than 
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bristles,  together  forming  a  flattened  brush :  this  organ  is 
remarkable  from  the  apodeme  {a)  being  bent  into  the  shape 
of  a  scythe,  with  the  terminal  or  blade-portion  a  little  ex- 
panded, and  directed  backwards  and  inwards.  The  Outer 
moicilla  are  sub-triangular  in  outline,  with  several  bristles  on 
their  summits  and  along  their  outer  surfaces. 

Segments  of  Body. — I  have  stated  that  the  mouth  is 
succasded  by  eight  segments.  As  in  all  the  cirripedes 
hitherto  described,  the  body  consists  of  only  six  segments, 
the  number  eight  at  first  seems  very  improbable,  and  there- 
fore I  may  be  permitted  to  state  that  both  Dr.  Hooker  and 
myself,  when  first  examining  this  animal,  and  having  no 
notion  whatever  regarding  its  homologies  or  the  structure 
of  other  cirripedes,  came  to  the  conclusion,  judging  only 
from  external  appearances,  that  is,  from  the  transverse 
folds,  and  from  the  lines  of  movement  when  the  body  was 
bent  by  a  needle,  that  there  were  really  eight  segments.  I 
have  since  carefully  looked  to  this  point :  when  the  outer 
membrane  is  cleaned  and  examined,  the  four  posterior  seg- 
ments are  very  plain,  owing  to  a  dorsal  medial  line,  being 
alternately  either  thickened  and  coloured  yellowish,  or  thin 
and  colourless :  the  four  anterior  segments  are  less  plain, 
but  yet  the  membrane  on  the  dorsal  surface,  on  the  line  of 
each  fold  or  articulation,  does  present  some  difference,  from 
being  destitute  of  the  fine,  transverse,  toothed  scales  which 
occur  on  other  parts.  But  I  lay  most  stress  on  the  fact,  that 
all  these  eight  articulations  were  used  for  the  attachment 
of  muscles.  Hence  I  conclude  that  the  eight  segments  are 
real ;  and  we  shall  see,  in  the  next  order,  that  the  very  same 
eight  segments  are  as  plain  in  Proteolepas,  as  in  the  larva 
of  an  insect  or  as  in  an  annelid.  There  is  good  reason  to 
believe  that  the  general  covering  or  carapace  consists  in  all 
cirripedes  of  the  three  anterior  segments,  and  that  the  mouth 
(judging  from  its  appendages)  also  consists  of  three  segments, 
consequently  the  first  segment  of  the  body  in  Cryptophialus 
must  be  the  seventh  or  last  cephalic  segment,  and  the  seven 
next  free  segments  must  be  the  normal  seven  thoracic  seg- 
ments. 

The  first  segment  of  the  body  (e.  e,  last  cephalic,  fig.  5,  1) 
is,  as  stated,  the  largest,  and  is  attached  dorscdly  to  the 
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carapace :  its  ventral  surface  is  flattened,  aad  ia  formed  of 
Bomewhat  thickeaed  membrane :  on  each  side,  a  little  below 
tbe  articulation  separating  tbis  segment  from  the  moath, 
there  is  a  small  blunt  projection,  with  the  free  part  onlf 
j^th  of  an  inch  in  length.  Each  of  these  appendages  bears 
four  or  five  bristles  on  one  side  near  the  summit,  and  a  few 
on  the  other  side,  lower  down:  from  their  position  I  be- 
lieve them  to  be  rudiments  of  a  first  pair  of  maxillipeds 
(tetart<^athites  of  Milne  Edwards),  of  which  no  trace  ocean 
in  any  other  cirripede.  Tbe  diSerences  between  this  s^- 
ment  and  the  seven  succeeding  segments,  is  of  interest,  M 
ofieriug  some  confirmation  of  the  belief,  lately  disputed  by 
some  naturaUsts,  that  the  cephalic  and  thoracic  segments  in 
the  class  Crustacea,  do  differ  in  their  nature, — a  conclusioo 
which  we  shall  see  further  confirmed  under  Froteolepss. 
The  second  and  third  (t.  e.  first  and  second  thoracic)  SM- 
ments  (2,  3,  fig-  5)  are  the  next  lai^st,  and  are  remarkahlB 
from  supporting  singular  appendages,  already  alluded  to. 
The  sides  of  the  second  segment  are  formed  of  thickened 
yellowish  membrane.  The  fifth  and  sixth  segments  are  the 
smallest,  and  mark  the  point  of  chief  flexure  of  the  body. 
The  eighth  segment  is  a  little  elongated,  formed  of  thicker 
membrane  than  the  other  segmeots,  and  dorsally  is  indented 
by  the  anus. 

The  singular  tapering  appendages  (fig.  5,  i,  /■)  arising  dor- 
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Iwftjs  to  be  the  case  with  the  probosciformed  penis); 
nd,  lastly,  they  are  liDed  by  corium,  but  are  not  occu- 
lied  by  any  vessel,  gland,  or  organ  of  any  kind.  The  only 
anction  which  I  can  assign  to  these  appendages,  is  that  of 
iding  the  retention  of  the  ova  within  the  sack  :  for  the  ova, 
rhen  first  produced,  are  aggregated  round  them ;  at  this 
■eiiod  I  several  times  observed  long,  somewhat  curled,  very 
bin  fibres,  not  tapering  like  hairs,  adhering  to  both  ap- 
•endages,  the  nature  of  which  fibres  I  cannot  explain.  In 
ery  many  cirripedes  there  seems  a  strong  tendency  to  the 
tToduction  of  tapering,  filamentary  appendages,  somewhat 
ike  the  two  (t,  i)  here  described, — namely,  at  the  bottom  of 
he  sack  in  some  Balaninee,  at  the  bases  of  the  anterior  cirri  in 
Ijepaa  and  in  some  other  genera,  and  on  the  dorsal  surface 
iS  the  prosoma  in  certain  species  of  Pollicipcs ;  in  this  latter 
sase  some  of  these  a])pendages  were  covered  by  scales ;  and 
he  prosoma  whence  they  arose  answers  to  the  third  seg- 
nent  of  the  body  in  Cryptophialus,  or  that  supporting  the 
ower  and  larger  appendage.  Appendages  of  this  nature, 
n  several  cirripedes,  serve  for  the  lodgment  of  the  testes, 
3ut  in  some  cases  they  are  of  no  apparent  use,  excepting, 
perhaps,  in  aiding  respiration  by  the  expansion  of  corium 
thus  exposed,  and  this  partially  may  be  their  function  here, 
for  there  are  no  proper  branchia;, 

CSrri. — ^There  are  three  i)airs,  together  forming  a  nearly 
itraight  brush,  of  considerable  length,  projecting  in  a  line 
with  the  last  thoracic  segment.  Each  cimis  is  biraraous. 
In  a  moderately  krge  specimen  there  were  twenty  segments 
in  one  of  the  longest  rami.  Each  segment  (fig.  14,  a)  is 
Btrengthened  by  a  doisal  or  posterior  shield  of  thickened 
yellowish  membrane,  from  the  upper  edge  of  which  a  single 
smooth  spine  projects ;  the  anterior  surface  is  likewise 
strengthened  on  the  two  edges  by  thickened  membrane, 
and  supports  two  pairs  of  long  spines,  which  are  plumose, 
or  rather  hirsute,  on  both  sides.  In  the  lower  segments 
of  both  rami  of  the  several  cirri,  the  inner  spine  of  each 
pair  is  considerably  shorter  than  the  outer  spine, — evidently 
in  relation  to  the  little  power  of  divergence  of  the  two 
rami.  All  the  cirri  resemble  each  other,  excepting  that  the 
rami  of  the   anterior  pair,  are  rather  shorter  than  those 
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of  the  other  cirri,  but  the  dorsal  spines  on  their  segments 
are  longer. '  In  all  ordinary  cirripedes  the  two  rami  are 
equally  supported  by  the  upper  segment  of  the  pedicel, 
which  latter  is  very  short  compared  with  the  lower  segment, 
and  is  separated  from  it  by  a  transverse  articulation.  Here 
(fig.  13)  the  exterior  or  anterior  ramus  is  articulated  on  tbe 
pedicel,  almost  like  a  branch,  in  front  of  the  other  ramus, 
which  seems  more  directly  continuous  with  the  pedicd. 
The  upper  segment  of  the  latter  is  separated  from  the  Ioh« 
segment,  both  being  of  about  the  same  size,  by  a  veiy  ob- 
lique articulation.  On  the  front  surfaces  of  the  pedicels 
there  are  two  or  three  pairs  of  spines. 

Abdomen. — The  three  cirri  on  one  side  are  separatwi 
from  their  opposite  pairs  by  a  prominent,  longitudinal  iiM, 
formed  of  thickened  yellowish  membrane,  which,  when 
foreshortened  by  being  viewed  dorsally,  looks  like  a  sQfle 

Sffojecting  immediately  beneath  the  anus.  The  transvene 
olds  separating  the  three  pairs,  are  exceedingly  slight,  llie 
inner  basal  edges  of  the  pedicels  of  the  cirri  project  slightly 
inwards  as  apodemes,  giving,  I  beUcve,  attachment  to  some 
muscles.  The  anus  lies  between  the  posterior  pair  of  cirri, 
and  deeply  indents  the  last  thoracic  segment.  The  trans- 
verse folds  separating  the  three  pairs  of  cirri,  little  developed 
as  they  are,  must,  according  to  all  analogy,  be  considered  u 
rt'jii'e.«eiititig  three  segments  nf  tlie  body,  and  as  we  have 
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80  that  the  cirri  with  their  pedicels  (coloured  purple  like  the 
exposed  labrum)  can  be  wholly  protruded  out  of  the  sack 
and  ahell-cavity.  The  three  cirri  no  doubt  can  be  separated 
a  little  from  each  other,  both  transversely  and  longitudinally; 
aod  according  to  analogy,  the  two  rami  of  each  cirrus  can 
likewise  be  separated :  there  are,  also,  muscles  for  moving 
the  two  segments  of  the  pedicel  of  each  cums;  and  other 
muscles  run  up  the  many  segments  of  the  rami.  We  have 
seen  that  the  great  tancet-forraed  appendage  of  the  labrum, 
laterally  fringed  with  fine  hairs,  can  be  erected ;  and  I  do 
not  doubt  that  the  prey  wlien  entangled  by  the  expanded 
cirri,  is  borne  against  this  appendage,  and  is  then,  by  the 
retraction  of  the  thorax,  dragged  down  its  soiooth  surface 
to  the  mouth,  where  it  is  seized  by  the  mandibles  and 
maxillGe,  which  lie  like  a  trap  at  the  bottom  of  an  inclined 
and  moveable  plane. 

Alimentary  Canal. — ^The  oesophagus  is  long;  it  runs 
backwards  from  the  mouth  and  then  downwards;  at  its 
lower  end,  where  it  enters  the  stomach,  the  part,  which  in 
other  cirripedes  is  expanded  and  hell-shaped,  is  modified 
in  a  most  singular  and  quite  peculiar  manner;  for  the 
lower  part  of  the  oesophagus,  after  widening  a  little, 
becomes  converted  into  what  appears  at  first  like  a  square 
box,  TSEs^hs  of  an  inch  across.  This  box  is  really  deeply  folded 
(>ee  diagram,  PI.  24,  fig.  11)  into  six  longitudinal  ridges  and 
hollows:  two  of  these  hollows,  facing  each  other,  are  wider 
than  the  others,  and  when  the  organ  is  dissected  out  of  tlie 
body,  it  generally  lies  (fig.  10)  with  one  of  these  faces  exactly 
over  the  other,  the  narrower  lateral  folds  being  thus  hidden, 
and  the  whole  consequently  appearing  like  a  simple  square 
bojf.  with  concave  aides.  But  when  a  section  is  made,  or  the 
lower  open  end  is  turned  upwards,  we  see  that  the  organ  is 
Mx-rayed  and  elongated,  with  the  longer  nxis  standing 
parallel  to  the  flattened  sides  of  the  animal's  body.  The 
edges  of  the  folds  are  formed  of  yellowisli,  thickened  mem- 
brane, with  a  sinuous  or  beaded  outline,  which  serve  to 
itrengthen  the  organ.  Internally,  the  two  broad  concave 
ndes  are  armed,  in  their  upper  inwardly  prominent  (fig.  12) 
part,  each  with  a  disc,  iSaiths  of  an  inch  in  diameter,  crowded 
with  short,  thick,  brownish,  inwardly  projecting  teeth.    The 
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two  discs  stand  exactly  opposed  to  each  other.  The  bases 
of  the  teeth,  seen  from  the  outside  (Fl.  24,  fig.  1 0],  seem  lil^e 
brown  httle  circles,  witli  a  smaller  circle  within.  The  diK 
obscurely  appears  to  be  formed  by  the  confluence  of  two 
smaller  discs  witicli  lie,  I  believe,  at  a  very  small  angle  to 
eacli  other :  beneath  each  of  these  half  discs  tliere  ts  a  longi- 
tudinal band  of  very  fine  hairs,  the  two  bands  uniting  into 
one,  lower  down  witliin  the  organ.  The  internal  longitudinil 
edges,  also,  of  the  four  lateral  smaller  folds  are  UkewiBe 
clothed  with  fine  hairs ;  hence  we  have  six  parallel  longi- 
tudinal rows  of  very  fine  but  stiff  hairs,  or  eight,  if  the  united 
bands  on  the  two  broader  faces  under  the  discs  be  counted 
ench  as  two.  These  bands  of  hairs,  and  the  opposed  discs, 
armed  with  very  strong  teeth,  can  be  separated  and  brought 
together  with  force,  by  the  action  of  strong  constrictor  and 
diverging  muscles.  Hence  any  prey  carried  down  the 
(Bsopliagus,  before  entering  the  stomach,  would  have  to  pass 
as  it  were  through  a  mill,  and  be  subjected  to  a  sevoe 
trituration  by  the  discs  of  teeth,  and  immediately  beneath  to 
a  brushing  by  the  six  longitudinal  bands  of  hairs.  Thii 
curious  and  imique  structure  answers,  I  believe,  the  sune 
purjKise  as  the  four  convex,  hurdish,  crenated  buttons  on 
the  posterior  thoracic  cirri  in  Alcippe,  which  are  likewise 
imique  in  that  genus.  I  observed  that  in  some  specinieni 
the  teeth  had  been  worn  quite  blunt,  but  the  teeth  and  In 
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which  apparently  retain  this  form  until  finally  expelled  as 
excrement :  certainly  the  excrement  is  in  pellets,  and  I  have 
several  times  seen  pellets  within  the  stomach. 

Organs  of  Generation. — The  specimens  as  yet  described 
are  exclusively  female,  there  being  certainly  no  testes  or 
vesiculae  seminales.  As  in  every  specimen  collected  (early 
in  January)  there  were  within  the  sack  either  nearly  ma- 
ture eggs,  or  young  larvae,  it  was  the  worst  period  for  seeing 
the  ovarian  caeca,  and  I  have  failed  to  discover  them  in 
the  specimens  now  long  kept  in  spirits  of  wine;  but  I  cannot 
doubt  they  would  be  found,  between  the  inner  and  outer 
tunics  of  the  carapace  or  general  covering,  near  the  disc.  I 
have  stated  in  my  original  notes,  made  when  the  specimens 
were  alive,  that  the  ova  are  at  first  perfectly  detached ;  but 
some  appearances  make  me  believe  that  I  overlooked  (us 
mi^ht  easily  happen)  the  often  excemvely  fine  membrane 
which  in  other  cirripedes  unites  the  ova  together,  and  so  forms 
the  ovigerous  lamellae.  The  ova  are  much  less  numerous 
than  in  other  genera,  varying  from  only  nineteen  to  about 
sixty.  In  the  same  individual  all  the  eggs  were  always  in 
the  same  state  of  development. 

Metamorphoses, — The  true  ova,  in  their  earliest  condition, 
when  in  the  sack,  are  ovate  (PI.  21,  fig.  1 5),  orange-coloured, 
quite  smooth,  and  barely  ^"j^th  of  an  inch  in  their  longer  axes. 
They  soon  become  broader  at  one  end  than  at  the  other;  and 
by  degrees  the  narrow  posterior  pointed  end  becomes  de- 
veloped into  a  slightly  club-shaped,  almost  transparent 
(fig.  16)  horn,  and  the  broader  anterior  end,  into  two  rather 
longer  horns.  The  length  of  the  oval  part,  not  measuring 
the  horns,  is  nearly  the  same  as  in  the  i)rimary  true  egg 
condition.  There  is  as  yet  no  trace  of  internal  organs,  the 
whole  contents  consisting  of  pulpy  granular  matter.  How 
far  the  above  changes  arc  efiectcd  by  moulting,  either  of 
the  whole  or  of  part  of  the  integuments  of  the  egg-like 
body,  I  cannot  say ;  but  the  pulpy  matter  within  the  ovum, 
even  in  its  earliest  stage,  was  included  within  an  inner  en- 
velope or  case. 

In  the  next  distinct  stage  (there  being,  however,  slighter 
intermediate  changes)  the  posterior  horn  has  shrunk,  and 
become  converted  into  a  bluntly-pointed  conical  termina- 
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tion  for  the  whole  body  (fig.  17),  whereas  the  two  anteriw 
horns  have  approached  each  other  on  the  future  ventral  sur- 
face, and  have  iDcreased  considerably  in  length  and  thickness, 
and  contain  within  them  the  prehensile  antennEe,  which  can 
be  exteraally  seen,  and  which  I  dissected  out  of  these  horn- 
like cases.  The  oval  part  of  the  egg-hke  larva  (for  I  hardly 
know  what  to  call  it)  is  now  very  sliglitly  shrunk,  being  haidlv 
more  than  Tilths  of  an  inch  in  length.  At  this  stage,  these 
bodies  adhere  by  the  tips  of  their  anterior  horns,  containing 
the  antennae  in  process  of  formation,  to  the  inner  tunic  « 
the  sack,  and  likewise  in  little  groups  one  to  another :  as  the 
included  prehensile  antennse  ultimately  become  attached  hj 
cement  (proceeding,  no  doubt,  as  usual,  from  a  modified 
portion  of  the  ovarian  tubes),  it  seems  probable  that  sooie 
cement  may  at  this  early  period  be  excreted,  but  I  OMikl 
not  make  out  the  exact  means  of  attachment.  The  egg> 
like  larvae  are,  also,  aggregated  round  the  tapenng  curied 
dorsal  appendages  of  the  second  and  third  segments  of  the 
body,  and  it  is  possible  that  at  this,  or  at  an  earlier  penod, 
these  appendages  may  act  like  the  ovigeroiis  fraena  in  the 
Lepadidae,  and  serve  to  retain  the  egg-like  larvae  withui  the 
sack. 

We  come  iiuw  to  tlie  last  larval,  or  pupal  condition, 
before  the  final  metamorphosis  into  the  mature  animal;  the 
clianges  above  described  have  been,  at   least   to  a  great 
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the  front  part  of  the  carapace  or  shell,  which  in  this  condition 
was  not  80  much  truncated  as  in  the  drawing  given  (fig.  1 8) 
of  a  specimen  lying  on  its  back,  with  its  antennae  protruded. 
Some  specimens  formerly  examined  for  me  by  Dr.  Hooker, 
had  their  antennae  and  whole  ventral  surface  forced  out- 
wards, apparently  from  the  endosmose  of  the  spirits  of  wine. 
The  whole  dorsal  surface,  and  the  over-lapping  sides  of  the 
carapace  are  elegantly  punctured,  and  are  formed  of  a  rather 
britue  substance,  here  and  there  supporting,  especially  at  the 
front  end,  some  fine  and  rather  long  bristles, — which  latter  I 
have  not  seen  on  the  pupae  of  other  cirripedes.  The  ventral 
soifiace  is  very  narrow  towards  the  posterior  end  of  the 
aounal ;  it  is  formed  of  thin,  structureless  membrane.  On 
this  surface,  close  to  the  posterior  end,  there  is  a  minute  orifice, 
through  which  three  pairs  of  bristles  are  protruded,  attached 
to  (as  I  believe)  the  rudimentary  abdomen ;  the  bristles  ap- 
parently cannot  be  withdrawn. 

The  antennae,  (fig.  18)  as  stated,  are  of  large  size  com- 
pared to  the  whole  animal :  they  resemble,  in  all  essential 
respects,  the  same  organ  in  other  cirripedes.  The  ultimate 
s^ment  is  unusually  thick;*  it  is  terminated  by  five  bristles, 
one  of  which  is  longer  than  the  others,  and  stands  rather 
separated  from  them.  The  disc-segment  is  large,  nearly 
circular,  with  the  broad  edges  transparent  and  membranous; 
on  its  posterior  edge  there  is  a  single  small  spine.  The 
second  or  main  segment,  counting  from  the  base,  has  a 
single  spine  on  its  upper  margin,  close  beneath  the  spine 
on  the  disc;  it  is  articulated  to  the  disc-segment,  a  little 
way  from  the  disc  itself, — which  is  a  peculiarity  I  have  not 
elsewhere  noticed.  The  basal  segment  is  thick  and  not  so 
short  as  usual.  These  organs  are  furnished  with  powerful 
muscles.  They  are  generally  protmded  alternately;  and 
by  the  adhesion  of  the  sucker-like  disc,  the  animal  drags 
itself  along.  The  sucker-disc  has  great  play,  and  when 
observing  specimens  alive,  I  compared  its  action  to  that  of 

*  Aa  I  have  given,  iii  my  foimer  volume  on  the  Lepadidae,  p.  2S6,  so  many 
measurements  of  the  anteuns,  I  may  here  add  those  of  Crystophialus, — the 
length  from  the  end  of  the  disc  to  the  end  of  the  second  segment,  (formerly 
celled  hj  me,  erroneously,  the  basal,)  is  gSJo^hs  of  an  inch ;  the  greatest  width 
of  the  second  segment,  gjboths;  the  lengtli  of  the  little  ultimate  segment, 
ifcthir,  and  its  width  under  jgJooths  of  an  inch. 
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a  wrist-joint.  The  antennce,  when  retracted  within  tbe 
carapace,  lie  parallel  to  each  other. 

Posteriorly  to  the  antennae,  I  distinctly  saw  the  apodemei 
to  which  the  eyes  are  attached :  I  was  not  able  to  distill- 
gtfish  any  middle  fork  to  the  apodeme,  which  eonseqnentlj 
does  not  resemble  a  VU,  but  IJ.  The  c^es  are  dark  pur- 
ple, and,  as  usual,  compound :  in  one  specimen  I  connted 
twelve  ocelli  within  the  common  spherical  envelope. 

I  could  not  distinguish  any  thorax,  and  certainly  there  ii 
no  mouth  ;  nor,  from  analogy,  could  the  latter  be  expected, 
excepting  as  forming  part  of  the  young  cirripede  :  there  are 
no  natatory  legs,  which  the  piipse  in  all  other  ciiripeda 
possess.  Of  the  three  postero-ventrat  pairs  of  bristles,  tbe 
most  posterior  or  dorsal  pair,  differs  from  the  other  two 
pairs  in  being  considerably  smaller,  and  in  being  mounted 
on  elongated  pedicels :  the  two  anterior  pairs  of  bristles  BR 
strong:  the  three  pairs  are  articulated,  one  behind  the  other, 
on  a  small  body,  apparently  enclosed  in  a  minute  sack,  aod 
certainly  attached  oil  round  by  membrane  to  the  internal 
edges  of  the  orifice,  through  which  the  bristles  are  protruded. 
These  bristles,  when  the  pupa  was  alive,  were  often  moved,iuid 
served  apparently  to  steady  the  body  during  the  alternate 
protraction  and  retraction  of  the  prehensile  antennse.  From 
the  fact  of  the  pupa  of  other  cirripedes  having  an  abdomen, 
fornitd  of  three  Sfgnients,  placed  exactly  in  the  same  p 
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oval,  to  oval  with  three  horns,  and  lastly  to  oval  with  the 
two  anterior  horns  larger,  and  the  posterior  horn  reduced 
to  a  mere  point,  seems  to  me  very  curious ;  and  oflers,  as 
iar  as  I  know,  a  unique  case.  It  is  interesting  to  reflect 
how  perfect  a  series,  in  the  development  of  an  animal,  we 
have,  in  different  members  of  the  Articulata, — from  an  or- 
dinary egg,  in  which  all  the  changes  go  on  unperceived,  and 
whence  a  perfect  animal  is  matured, — to  an  egg-like  larva 
which  undergoes  the  changes  just  described,  and  which 
tarns  into  a  pupa  that  does  not  eat  or  increase  in  size, — to 
a  larva  which  eats  and  increases  in  size,  but  undergoes  only 
one  great  change,  as  in  most  insects, — to  a  larva  under- 
going several  great  changes,  as  in  the  case  of  ordinary  cirri- 
pedes,  before  its  final  metamorphosis  into  the  mature  animal. 
The  first  larval  condition  of  other  cirripedes,  in  which  there 
is  a  single  eye,  three  pairs  of  thoracic  limbs,  and  a  much 
dongated  pointed  body,  covered  by  a  prolongation  of  the 
carapace,  is  here  not  fully  developed  or  matured ;  but  this 
stage  is,  I  think,  clearly  and  very  curiously  indicated  by  the 
posterior  horn  of  the  egg-like  larva,  which  we  may  suppose 
represents  the  posterior  pointed  end  of  the  body,  for  it  dis- 
appears in  the  succeeding  stage,  just  as  it  docs  in  the  second 
larval  condition  of  other  cirripedes.  In  the  first  stage  of  ordi- 
nary cirripedial  larvaB,  the  anterior  horns  are  always  present, 
serving,  as  in  the  case  of  these  egg-like  bodies,  to  inclose  and 
protect  the  antennae  during  their  formation.  The  second 
^g-like  stage  answers  to  the  second  larval  condition  of 
ordinary  cirripedes,  as  described  (and  figured,  PI.  30,  fig.  1) 
in  the  introduction  to  the  Balanidae.  The  third  or  pupal 
state  is  fidly  developed  in  all  cases. 

Finally,  the  pupa  of  Cryptophialus  is  peculiar  in  its 
punctured,  hairy  surface,  and  in  its  shape,  which,  in  being 
so  much  more  depressed  than  usual,  retains  an  earlier  larval 
condition;  but  its  chief  and  highly  remarkable  character 
consists  in  the  entire  absence  of  nutatoiy  legs ;  and,  in  con- 
sequence, instead  of  there  being  a  large  sack  withhi  the  cara- 
pace, with  an  elongated  orifice  on  the  ventral  surface,  there  is 
only  a  quite  minute  orifice  at  the  extreme  posterior  end  of  the 
animal,  through  which  the  bristles,  borne  apparently  on  all 
three  segments  of  the  minute  abdomen,  are  protruded. 
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The  pupse  of  the  male  and  female  are  exactly  alike  in  all 
their  genera]  characters,  and  probably  in  every  point  (rf  de- 
tail; but  my  later  and  more  minute  observations  were 
made  only  on  pupae,  which,  from  their  place  of  attadiment, 
would  certainly  have  turned  into  males.  As  these  pups, 
without  any  further  metamorphosis,  were  developed  into 
males,  we  may,  I  think,  safely  infer  that  such  is  the  case 
with  the  females :  and,  consequently,  that  the  whole  course 
of  the  metamorphosis  has  been,  in  this  cirripede,  seen 
and  described.  During  this  whole  course,  no  food  could 
possibly  have  been  obtained,  for  the  pupa  is  destitute  of  s 
mouth  or  organs  of  prehension,  and  the  stock  of  cellolar 
matter,  enclosed  within  the  ovum,  has  been  sufficient  fwall 
the  above  changes,  and  for  the  final  metamorphosis.  We 
shall,  moreover,  immediately  see,  in  the  case  <rf  the  male, 
that  the  stock  of  cellular  matter  has  also  sufficed  for  Uk 
development  of  testes,  spermatozoa,  and  a  wonderfully  elon- 
gated probosciformed  penis. 


Male.    PI.  24,  fig.  19. 

By  throwing  pieces  of  the  perforated  shell  of  a  Conchole' 
pas  into  acid,  1  examined  several  scores  of  speciuieDsof 
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perfect  papse,  or  fully  developed  pupae:  we  may^  conse* 
quently,  conclude  that  these  young  males  were  maturing 
in  order  to  impregnate  the  next  set  of  eggs. 

The  male,  immediately  after  its  metamorphosis  from  its 
pupal  condition,  which  has  been  fully  described,  is  almost 
globular,  but  slightly  bilobed,  and  is  formed  of  strong, 
structureless,  transparent  membrane,  including  a  mass  of 
cellular  matter,  apparently  without  any  included  organs: 
it  is  attached  by  about  the  middle,  between  the  anterior  and 
posterior  lobes,  by  the  not-moulted  prehensile  antennae. 
When  the  male  is  mature,  its  greatest  length,  measured 
from  the  posterior  end,  where  the  orifice  is  seated,  to  the 
anterior  and  blunter  end,  is  about  i^ths  of  an  inch,  and 
therefore  rather  less  than  the  pupa,  which  was  ri^ths  in 
length.  Relatively  to  a  full  grown  female,  the  male  slightly 
exceeds  half  the  diameter  of  the  toothed  orifice  leading  into 
her  sack,  see  (z)  fig.  1,  PI.  23.  In  the  mature  condition, 
(fig.  19),  one  lobe,  namely,  the  upper  or  posterior,  has 
become  more  pointed,  and  is  terminated  by  a  minute 
orifice,  s^ths  of  an  inch  in  diameter.  This  orifice  is  formed 
by  a  rim  of  thickened  brownish  membrane,  which,  on  what 
was  the  ventral  surface,  has  a  few  very  minute,  but  strong, 
sometimes  bifid  spines ; — in  this  one  character,  the  male  re- 
sembling the  female.  The  other  and  lower  (homologically 
anterior)  end  or  lobe  is  broader,  and  contains  a  mass  of 
cellular  matter,  which,  from  its  close  resemblance  in  ap- 
pearance and  position  to  similar  matter  within  the  male 
Alcippe,  I  have  no  doubt  forms  the  contents  of  the  testis. 
In  one  single  specimen,  I  succeeded  in  isolating  a  vesicula 
seminalis  of  small  size,  containing  perfectly  distinct  sperma- 
tozoa. Across  the  middle,  between  the  two  lobes,  dose 
under  the  outer  integument,  there  is  a  broad  layer  of  rather 
strong  transverse  muscular  fasciae.  I  did  not  observe  any 
eye,  the  presence  of  which  I  should  have  expected  from 
analogy.  Internally  there  is  no  mouth,  thorax,  cirri,  or  other 
oi^ns,  excepting  the  testis  and  vesicula  seminalis  just  men- 
tioned, and  an  immensely  elongated  probosciformed  penis, 
coiled  up  and  filling  the  rest  of  the  inside  of  the  sack  down  to 
the  testis,  which  latter  occupies  the  whole  anterior,  and  gene- 
rally lower  end  of  the  animal.  This  penis  is  plainly  articu- 
lated, and  includes  fine  transversely-striated  m\]iad<&^\  \i^ 
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doubt  it  can  be  protruded  through  the  minute  orifice,  and 
vohintarily  moved  about.  Out  of  a  male,  disths  of  an 
inch  in  length,  I  dissected  a  penis,  which,  when  not 
stretched,  measured  T^ths  of  an  inch  in  length ;  when  a 
portion  was  pulled  between  two  needles,  it  could  be 
stretched  to  apparently  three  times  its  former  length,  and 
I  should  think  that  this  organ  could  be  extended  by  the 
animal  to,  perhaps,  even  the  ^ths  of  an  inch, — that  is,  to 
between  eight  and  nine  times  its  own  entire  length  !  The 
use  of  this  enormously  elongated  penis  obviously  is,  that 
the  spermatozoa  of  these  males,  which  are  so  extremely 
small  in  size,  compared  to  the  female,  should  all  be  con- 
veyed within  the  sack,  and  none  be  lost.  It  should  he 
borne  in  mind,  that  the  whole  male,  including  every  part, 
is  scarcely  larger  than  a  single  ovum,  of  which  sometimes 
sixty  have  to  be  impregnated  by  only  two  or  three  males. 
In  a  full-grown  female,  the  distance  from  one  of  the  attached 
males  to  the  middle  of  the  orifice  leading  into  the  sack,  is 
about  the  raiths  of  an  inch,  equal  to  the  length  of  the  coiled 
up,  not-extended  penis :  the  further  distance  from  the  orifice 
of  the  sack  to  an  ovum  lying  at  the  bottom  of  the  sack, 
would  be  almost  r^ths  of  an  inch,  so  that  the  spermatozos 
have  to  pass  a  distance  of  ^ths  of  an  inch  from  the  testis  of 
the  male  to  the  lower  ova.  1  believe  two  thirds  of  this  dis- 
tance would  be  passed  siifely  oioug  the  proboscifurmed  penis. 
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Order  III. — ^Apoda. 

Cirripedia,  with  the  carapace  reduced  to  two  separate 
threadSy  serving  for  attachment :  body  consisting  of  one  ce- 
phalic, seven  thoracic,  and  three  abdominal  segments,  all 
destitute  of  cirri.  Mouth  suctorial,  with  the  mandibles  and 
maanlla  placed  bach  to  back,  enclosed  in  a  hood,  formed  by 
the  union  of  the  labrum  and  palpi.  Metamorphoses  un- 
known. 

The  characters  above  given  fully  justify,  I  think,  the 
formation  of  this  order;  though  it  contains  only  one  species, 
the  Proteolepas  bivincta.  The  mere  external  appearance 
(PI,  26,  fig.  7),  so  wonderfully  different  from  that  of  every 
other  cirripede,  would  by  itself  prompt  to  this  same  conclu- 
sion. At  first  sight  the  Proteolepas,  if  of  fresh-water 
ori^n,  might  even  have  been  mistaken  for  the  larva  of 
some  insect,  fastened  by  two  threads  to  its  prey.  The 
entire  absence  of  the  three  anterior  segments  of  the  head 
and  therefore  of  the  carapace,  or,  speaking  strictly,  the  mere 
radiment  of  these  parts,  forming  an  envelope  to  the  two  ce- 
ment-ducts,— the  absence  of  a  stomach,  rectum,  and  anus, 
— the  entire  absence  of  thoracic  and  abdominal  appendages 
or  cirri, — ^the  absence  of  a  probosciformed  penis, — are  all 
negative  characters,  which  might  ensue  from  degradation, 
so  common  with  parasites;  and  which  might,  therefore,  have 
been  esteemed  of  not  high  classificatory  value.  But  the  suc- 
torial mouth,  with  the  palpi  and  labrum  united  into  a  hood, 
and  with  the  mandibles  and  niaxilte  reversed  or  turned  back 
to  back,  so  as  to  be  utterly  hicapableof  prehension,  is  a  type 
of  structure  not  hitherto  met  with,  I  believe,  in  any  other 
animal,  and  cannot  be  explained  away  by  degradation. 
The  formation  of  the  ova  within  the  segments  of  the  body, 
a  peculiarity  confined  to  this  one  cirripede,  evidently 
results  from  the  non-development  of  the  anterior  part  of 
the  head,  within  which  the  ova  are  usually  formed;  but  the 
compound  structure  of  the  visicula  seminalis  is  a  pccvilvmV^ 
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which  cannot  be  thus  explained.  Proteolepas  has  no  par- 
ticular affinity  to  any  other  cirripede ;  it  resembles,  indeed, 
Cryptnphialiia  in  one  important  point,  but  only  in  one  point, 
namely,  in  the  number  of  the  segments  of  its  body.  It  is 
really  beautiful  to  see  how  the  homologies  of  the  ux:hetype 
cirripede,  as  deduced  from  the  metamorphoses  of  other  cirri- 
pedes,  are  plainly  illustrated  during  the  maturity  of  this 
degraded  creature,  and  are  demonstrated  to  be  identical  with 
those  of  the  archetype  Crustacean.  I  was  at  first  inclined 
to  rank  Proteolepas  in  one  division,  and  all  other  cirripedes 
in  another  division  of  equal  value ;  but  as  it  may  be  inferred 
from  the  characters  of  the  prehensile  antennse,  that  the  pupa 
did  not  differ  much,  if  at  all  in  any  important  character,  from 
the  pupse  of  other  cirripedes,  I  have  thought  the  three  orders, 
which  I  have  instituted,  would  be  the  most  natural  arrange- 
nient.  As  any  one  looking  at  the  drawing  given  of  no- 
teolepas,  might  very  naturally  feel  inclined  to  protest  against 
its  being  ranked  as  a  cirripede,  I  must  reui^  the  import- 
ance of  the  pupal  antennse  being  constituted  on  the  comuioD 
type,  for  from  their  structure,  by  the  law  of  correlatiop,  that 
of  the  whole  pupa  may  be  inferred ;  and  even  still  more  I 
must  insist  on  the  importance  of  the  one  great  character  (tf 
the  antennae  being  cemented  to  the  surface  of  attachment  by 
matter  proceeding,  as  we  shall  see,  in  a  modified  state,  from 
the  great  ovarian  sack.     The  structure,  also,  of  the  mouth 
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PrOTEOLEPA8  BIVINCTA.      PI.  24,  2B,  figs.  1 — 7. 

Hob. — ^Parasitic  withiu  the  sack  of  the  Alepas  eomuta,  from  St.  Vincent's, 
West  Indies,  Brit.  Mus. 

General  Appearance.'*^ — ^The  entire  animal,  as  already 
remarked,  curiously  resembles,  at  the  first  glance,  the  larva 
of  some  insect.  It  is  rounded,  but  somewhat  compressed, 
and  tapers  gently  towards  the  posterior  end.  It  lies  curved 
in  an  arc,  the  ventral  surface  being  concave,  and  the  dorsal 
oonvex,  but  a  little  flattened  dorsally  at  the  anterior  and 
blunter  end.  Its  length,  if  straightened,  would  rather 
exceed  one  fifth  of  an  inch.  The  body  consists  of  eleven 
segments,  which,  excepting  the  three  terminal,  are  conspi- 
cuously plain.  The  first  segment  is  surmounted  by  a 
rather  small  mouth,  which  any  one  would,  assuredly,  at  first 
consider  as  the  entire  head,  though  he  would  in  vain  search 
here  for  eyes,  antennae,  or  other  parts  of  the  three  anterior 
cephalic  segments.  On  the  dorsal  surface,  low  down  on 
the  second  segment  of  the  body,  two,  quite  flexible,  thin, 
but  strong,  flattened  threads  arise,  which  terminate  in  a  pair 
of  prehensile  antennae,  having  the  usual  cirripedial  struc- 
ture. From  the  penultimate  or  disc  segment  of  these 
antennae,  cement  has  been  excreted,  by  which  the  antennae 
are  firmly  cemented  low  down  to  the  rostral  end  of  the 
sack  of  the  cirripede,  the  Alepas  cornuta,  on  which  it 
is  parasitic :  hence  Proteolepas  lies  with  its  back  down- 
wards, and  with  its  ventral  concave  surface  fitting  the  convex 
body  of  the  Alepas :  its  mouth  lies  under  the  middle  of 
the  soft  prosoma  of  the  latter  cirripede,  which  I  cannot 
doubt  that  it  lacerates  and  sucks. 

Mouth. — The  mouth  is  suctorial,  and  is  constructed  on  a 
different  plan  from  thatin any  other  cirripede, or,  indeed,in  any 

*  I  may  be  permitted  to  premise,  that  though  I  procured  only  a  single 
specimen,  yet  perceiving  its  very  singular  nature,  I  took  such  care  and  length 
of  time  in  the  dissection,  and  repeated  every  observation  so  many  times  that 
I  think  reliance  may  be  placed  on  the  description  here  given.  Fortunately  I 
iiad  acquired,  from  dissecting  many  much  smaller  specimens  of  various  cirri- 
pedes,  ul  the  advantage  which  full  experience  could  give  me,  when  I  commenced 
■on  Proteolepas. 
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other,  as  far  as  I  know,  articulated  aoimal.  It  is  narrower, 
in  both  a  longitudinal  and  transverse  plane,  than  the  first 
segment  of  the  body,  and  is  distinctly  separated  from  it 
The  lower  part  on  the  ventral  side,  ia  protuberant  and 
rounded.  T^e  summit  is  square,  and  is  formed  by  the  crest 
of  the  labrum,  with  two  lai^e  palpi  {d,  fig.  3),  having  nearly 
the  usual  form  amongst  the  Balaninse.  and  pointing  towards 
each  other,  but  differently  from  in  any  other  Cirripede,  they 
are  united  for  their  whole  length  to  the  labnim,  and  by 
their  extremities  to  each  other.  These  ports  together  thus 
form  an  arch  or  hood,  within  which  stand  the  other 
gnathites.  The  palpi  are  roughened  by  groups  of  very  mi- 
nute  spines.  At  their  bases  they  can  be  obscurely  seen  to 
be  separated  from  the  rest  of  the  mouth  by  an  oblique 
joining  or  articulation.  The  back  of  the  mouth  is  formed 
entirely  of  the  labrum,  which  becomes  narrow  towards  ita 
base :  it  ia,  from  top  to  bottom,  Two^hs  of  an  iach  in  height 
Within  the  hood  fonaed  by  the  pdpi  and  labrum,  a  pair  (c, 
fig.  3),  of  very  singular,  compounded,  mandibular  organs  pro- 
ject freely,  straight  up,  with  their  convex  outer  edges  placed 
parallel  and  close  together,  and  their  teeth  pointing  directly 
from  each  other,  so  tliat  they  stand  in  a  reversed  position 
compared  with  the  jaws  of  all  otlier  cinipedes,  and  are 
absolutely  incapable  of  prehension. 

This  coitipoLin(li.i(l  organ   is  singularly  small   compared 
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sether, — one  {a)  probably  representing  the  mandibles,  and 
roimed  into  a  single  large  tooth ;  the  other  (6)  formed  of 
three  teeth,  and  probably  representing  the  outer  maxillse ; 
the  first-mentioned  set  of  teeth,  which  seemed  to  me  to  arise 
from  between  the  other  two  sets,  being  the  inner  maxillae. 
If  this  view  (and  it  must  be  remembered  how  excessively 
minute  the  parts  are)  be  not,  as  I  now  suspect,  correct,  we 
must  suppose  that  the  outer  maxillse  are  aborted,  and  we 
have  seen  some  tendency  towards  this  in  other  cirripedes ; 
the  compounded  organ  being  formed  only  of  the  mandibles 
(having  on  this  view  four  teeth)  and  the  inner  maxillse.  As 
fjor  as  the  mandibles  are  concerned,  their  existence,  I  may 
remark,  is  plainly  shown  by  the  presence  of  the  palpi, 
which  in  all  cases  belong  to  and  form  part  of  the  mandibles. 
The  ventral  surface  of  the  mouth,  immediately  beneath  the 
bee  portion  of  the  compounded  mandibular  organ,  consists 
of  a  triangular  projection,  but  I  could  see  no  appearances  to 
make  me  suppose  that  this  part  represented  the  outer  maxillae. 
The  compound  organ — in  general  shape,  and  in  the  oblique 
manner  in  which  the  front  part  is  cut  off  and  terminates  in 
ligamentous  apodcmes,  to  which  muscles  are  attached, — pre- 
sents an  unmistakable  likeness  to  a  mandible.  It  is  hollow 
within,  and  muscles  appear  to  extend  some  way  up,  perhaps 
to  the  transversely  toothed  portion,  which  represents,  as  I 
believe,  the  iimer  maxillae :  these  two  groups  of  teeth,  any- 
how, seemed  to  have  Sf^me  power  of  sliding  over  efich  other, 
and  altered  their  positions  during  the  course  of  dissection. 
On  each  side  of  the  mouth,  there  is  a  nmscle  attached  by  its 
lower  end  to  the  basal  edge  of  the  labmm,  and  two  others, 
one  above  the  other,  attached  by  their  lower  ends  to  about 
the  middle  of  the  labrum;  these  muscles,  which  arc  dis- 
tinctly striated  or  voluntary,  I  infer,  from  analogy,  run  up 
to  the  ligamentous  apodemes  of  the  compound  mandibles. 
There  appeared  to  be  other  more  delicate  muscles  attached 
to  the  basal  articulation  of  the  mouth  on  the  ventral  face, 
and  these,  I  presume,  would  run  to  the  supposed  inner 
maxillae. 

The  mouth  in  forming  a  prominence  separated  by  a  dis- 
tinct articulation  from  the  body,  and  in  the  union  of  the 
palpi  and  labrum  (though  here  carried  to  excess),  is  con- 
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Btructed  so  far  on  the  cirripedial  type ;  but  how  are  we  to 
account  for  the  extraordinary  reversed  position  of  the  united 
mandibles  and  maxillee,  with  their  backs  almost  touching 
each  other,  and  their  toothed  edges  twisted  round  so  as  to 
face  outwards  in  a  manner  unexampled,  X  beUeve,  in  any 
other  articulate  animal?  It  might,  perhaps,  be  at  first  sus- 
pected, that  the  compounded  mandible  had  not  really  been 
twisted  round,  but  that  the  teeth  had  been  abnormally  de- 
veloped on  the  outer  convex  margin  :  this  view,  however, 
certainly  cannot  be  admitted,  for  the  properly  outer  convex 
margin  can  be  traced  running  far  down  the  mouth,  in  a 
manner  utterly  inexplicable,  if  this  were  really  the  inner 
side ;  and  equally  inexplicable  on  this  view  would  be  the 
position  of  the  ligamentous  apodemes.  Hence  I  cannot 
doubt  that  this  compounded  mandibular  organ  has  really  ro- 
tated on  its  axis ;  and  if  the  course  of  development  could 
be  followed,  I  suspect  that  the  twisting  would  be  seen  to  he 
eSected  as  follows  :  we  know  in  all  cirripedes  that  the  outer 
and  inner  maxillae,  and  to  a  certain  extent  the  mandibles, 
instead  of  facing  each  other,  are  directed  towards  the  labnim; 
they  therefore  have  already  been  twisted  round  a  quarter  of 
a  circle,  as  may  be  seen  in  the  diagram  (PI.  24,  fig.  4), 
copied  from  the  mouth  of  Ibla.  Now  let  us  drive  inwards 
the  front  of  the  mouth,  along  a  narrow  medial  hne ;  these 
oigans  would  then  (fig.  5)  be  compelled  to  turn  round  a 
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would  be  to  make  a  transverse  slit,  and  subsequently  to  serve 
as  a  grapnel  to  keep  the  mouth  closely  adpressed  to  its  prey : 
the  other  teeth  might  act  in  keeping  the  wound  open. 
When  the  mouth  was  thus  closely  adpressed  over  a  wound, 
the  great  power  of  shortening  the  whole  body  which  the  ani- 
mal possesses  (the  oesophagus  being  closed),  would,  by  the 
subsequent  action  of  the  elasticity  of  the  outer  membrane, 
almost  certainly  create  suction,  and  thus  cause  the  nu- 
tritioas  juices  of  the  Alepas  to  flow  into  the  body  of  the 
parasite.     Hence  I  have  called  the  mouth  suctorial. 

Bodfy. — This,  as  already  stated,  consists  of  eleven  seg- 
ments, of  which  the  three  posterior  (abdominal)  smaller 
segments  can  hardly  be  distinguished,  without  dissection,  as 
separate  from  each  other.  The  body  is  mainly  occupied  by 
a  vast  ovarian  sack  (6»,  e,  fig.  7),  filled  by  innumerable  ova  : 
and  the  three  posterior  segments  by  small  testes  and  their 
vesiculse  seminales  (/):  but  I  shall  return  to  the  internal 
anatomy.  The  outer  membrane,  lined  by  delicate  corium, 
is  thin,  transparent,  elastic,  and  covered  by  groups  of 
excessively  minute  blunt  little  points.  The  segments  can 
be  plainly  distinguished  by  their  outlines,  especially  on  the 
ventral  surface ;  but  they  are  rendered  unmistakably  dis- 
tinct by  the  attachment  of  the  muscles ;  they  can  also  be 
perceived  when  the  external  membrane  is  perfectly  cleaned, 
by  yellowish  lines.  The  nniscular  system  is  highly  symme- 
trical and  simple :  along  all  elcvcai  segments,  tlierc  is  a 
narrow,  medial,  ventral  and  dorsal  clear  space ;  on  both 
sides  of  which  space  there  is  a  band  of  longitudinal  nuiscles, 
which,  though  encroaching  on  the  two  sides,  and  rather 
largely  on  the  dorso-lateral  sides,  may  be  called  the  ventral 
ana  dorsal  muscles.  These  muscles  are  stria.>-less,  which  is 
the  case  with  the  homologous  posterior  thoracic  muscles  in 
some  other  cirripedes :  on  the  dorsal  surface  (lower  surface  in 
fig.  7)  they  are  more  spread  out,  and  consist,  on  each  side  of 
the  medial  line,  of  four  ribbons :  this  seems  to  be  the  case  on 
the  ventral  side,but  theribbons  are  here  much  more  confluent: 
in  the  seventh  and  eighth  segments,  the  ribbons  become 
broader;  but  in  the  ninth,  tenth,  and  eleventh,  or  three 
posterior  segments,  they  become  much  narrower,  and  some 
of  the  faseise  disappear,  so  that  these  muscles  can  hardly 


594  ORDER  APODA. 

be  seen  from  the  outside.  Each  separate  ribbon  expands 
a  little  at  its  two  ends,  which  are  attached  to  the  articula- 
tions separating  the  successive  segments :  I  carefully  ob- 
served that  they  did  not  pass  over  at  either  end  to  the 
adjoining  segments :  hence  then?  action  must  be  either  simply 
to  shorten  and  arch  each  segment  separately ;  or  when  actuig 
together,  to  shorten  the  whole  body,  or  perhaps  the  ventnti 
or  dorsal  surface  by  itself. 

In  the  first  segment,  and  in  the  three  posterior  segmenta, 
these  longitudinal  muscles  alone  occur ;  but  on  the  seven 
s^ments,  from  the  second  to  the  eighth  inclusive,  there  an 
other  oblique  latero-ventral  muscles.  These  muscles  lio 
within  the  longitudinal  muscles,  and  adhere  pretty  firmly  to 
the  coat  {e,  e,  fig.  7)  ofthe  great  ovarian  sack.  At  their  ventnl 
extremities  they  are  attached,  near  the  anterior  mai^  d 
each  segment,  beneath  the  point  of  attachment  of  the  longi- 
tudinal fasciae,  and  thence  they  run  posteriorly  in  an  oblique 
line  to  the  anterior  margin  of  the  next  succeeding  segment, 
where  they  are  attached  :  so  that  these  muscles  run  obliquejy 
from  segment  to  segment.  The  first  of  these  oblique  muscles, 
lying  chiefly  within  the  second  segment  of  the  body,  is  thioiMX 
and  longer  than  the  others  :  those  within  the  third  and  fourth 
segments  are  short:  those  within  the  fifth  and  succeeding 
segments  extend,  at  their  dorsal  (or  lower  in  fig.  7)  extremi- 
ties, as  far  as  the  outer  doi-sal  lontfitudiuai  fascia : 
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the  eighth  segment,  the  whole  muscular  system  would  have 
been  perfectly  symmetrical.  The  oblique  latero-ventral 
muscle  in  the  sixth  segment  is  distinctly  striated  trans- 
versely; but  this  is  not  the  case  with  most  of  the  other  mus- 
cles, if  with  any  of  them ;  I  cannot  account  for  this  difference. 
The  muscles  of  the  gnathites  are  the  only  other  voluntary 
muscles  in  the  animal's  body. 

Homologies  of  the  Body, — It  will  hereafter  be,  I  think, 
clearly  shown,  that  when  the  shell  and  integuments  of  the 
pupa  of  Proteolepas  are  shed,  no  carapace  or  general  covering 
for  the  body  is  formed ;  the  three  anterior  segments  of  the 
head,  the  backward  prolongation  of  which  (as  has  been  else- 
where explained)  certainly  forms  the  carapace  of  ordinary 
cirripedes,  being  here  almost  absohitely  aborted.  In  every 
cirripede  the  mouth  is  formed  of  three  pairs  of  gnathites, 
which,  no  one  will  doubt,  rise  from  the  fourth,  fiftli,  and 
sixth  segments  of  the  head :  here  in  Proteolepas,  the  mouth, 
even  on  the  view  of  the  mandibular  organ  on  each  side  being 
compounded  of  only  two  gnathites,  sufficiently  resembles  the 
ordinary  cirripedial  type  to  make  it  very  probable,  that  if 
examined  in  the  earliest  stage  of  its  development,  three  pairs 
of  gnathites  would  be  discovered.  In  accordance  with  this 
conclusion,  the  segment  succeeding  the  mouth  (/.  ^.,  the  first 
segment  of  the  body  in  fig.  7)  homologically  is  the  seventh, 
or  last  cephalic  segment.  The  succce(ling  seven  segments, 
of  course,  are  the  seven  thoracic  segments,  and  the  three 
posterior  segments  are  abdominal ;  the  latter  are  not  deve- 
loped in  ordinary  cirripedes  when  mature,  but  are  present 
dmring  their  pupal  condition.  Now  this  conclusion,  which 
is,  in  fact,  deduced  from  what  we  know  of  the  front  part  of 
die  head  in  other  cirripedes,  both  larval  and  mature,  appears 
to  me  most  satisfactorily  confirmed  by  the  differences  in  the 
muscular  system  of  the  segments  in  Proteolepas.  In  no 
other  way,  I  believe,  can  it  be  explained,  why  the  last  cephalic 
segment  and  the  three  abdominal  segments  should  differ 
from  the  seven  thoracic  segments,  in  the  entire  absence  of 
the  oblique  lateral  muscles.  The  abdominal  segments, 
moreover,  differ  a  little  in  shape,  in  the  indistinctness  of  their 
articulations,  in  the  thinness  ofthe  longitudinal  muscles,  and 
even  in  their  contents.      With  respect  to  the  two  threads 
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inclosing  the  cement-ducts,  which  spring  firom  the  second 
segment  of  the  body(or  first  of  the  thorax),  and  which  termi- 
nate  within  the  prehensile  antennfe  of  the  pupa,  we  shall 
hereafter  see  that  their  apparently  most  anomalous  positioo, 
,and  even  the  flattened  shape  of  the  dorsal  surface  of  tbe 
two  anterior  segments  of  the  body,  all  accord  perfectly  with 
the  homologies  just  given. 

Alimentary  Canal. — The  oesophagus  is  thin,  aod  for  a 
curripede  short,  for  it  extends  only  half-way  down  the  first 
segment  (i.  e.  last  cephalic)  of  the  body ;  the  lower  end, 
which  is  slightly  dilated,  nearly  touches  the  anterior  end  of 
the  great  ovarian  sack.  At  its  upper  end,  it  is  sunounded 
by  delicate,  strise-less  constrictor  muscles ;  and  there  an 
others  radiating  outwards,  evidently  serving  to  open  it: 
the  lower  part  of  the  ossophagus,  differently  from  othet 
cirripedes,  is  destitute  of  muscles,  and  is  only  coated  by  i 
thin  layer  of  corium,  which  would  serve  to  produce  a  new 
(esophagus  at  each  exuviation.  Strange  as  the  fact  may  be, 
I  am  prepared  to  assert  that  there  is  no  stomach,  rectum, 
or  anus.  As  I  was  able  to  trace  so  distinctly  the  oesophagna, 
and  likewise  the  generally  far  smaller. orifice  and  ducts  (rf 
the  male  generative  organs,  I  consider  it  quite  impossible 
that  I  could  have  missed  the  stomach.  The  rectum  and 
anus  arc  absent  in  Alcippe  -.  and  the  absence  of  a  stomach 
sliere  in  some  degree  the  less  surprisiug,  as  the  strucfurt 
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anterior  cephalic  segments  are  aborted.  There  are  no 
branchiae.  I  may  state  that  within  the  abdomen,  along 
the  dorsal  surface,  there  was  either  a  lacuna  or  a  delicate 
vessel,  apparently  of  a  circulatory  nature,  of  considerable 
diameter,  which,  near  the  extreme  posterior  end  of  the  body, 
gave  out  4)ranches. 

Female  Beproductive  Organs. — -The  eight  anterior  seg- 
ments of  the  body,  with  the  exception  of  a  small  space  at  the 
two  ends,  are  occupied  by  an  immense  (^,  e),  opaque,  ovarian 
sack.  The  tissue  forming  it  is  delicate,  and  presents  a 
peculiar  cellular  aspect:  it  is  slightly  attached  to  the 
oorium  on  the  ventral  surface  of  the  body,  and  to  the  oblique 
latero-ventral  muscles.  Internally,  at  the  anterior  end,  it 
is  thickly  coated  by  cellular  matter,  the  cells  varying  from 
uSsths  to  less  than  ^ih.  of  an  inch  in  diameter,  becoming 
in  parts  confluent,  and  the  whole  forming  a  dark  orange- 
coloured  mass.  In  the  more  central  parts  of  the  sack  this 
cellular  matter  became  aggregated  into  little  pellets,  which, 
in  proceeding  towards  the  posterior  end  of  the  sack,  gra- 
doally  increased  in  size,  from  about  ^^ths  of  an  inch  in 
diameter,  and  at  last  appeared  as  almost  mature  and  per- 
fect ova  of  a  broadly  oval  figure.  Their  size,  as  we  see,  is 
small,  and  their  number  almost  infinite.  I  carefully  ex- 
amined all  round  this  ovarian  sack,  and  could  detect  no 
oviducts ;  nor  from  analogy  could  they  be  expected  :  I  have 
no  doubt  that  the  ova  burst  forth  by  the  rupture,  pro- 
bably, of  the  posterior  end  of  the  sack  and  of  the  overlying 
cerium ;  and  that  they  accumulate  beneath  the  external  mem- 
brane of  the  body,  until  this  is  moulted,  the  rupture  beneath 
being  in  the  meantime  healed,  when  they  are  freed,  or 
perhaps  temporarily  protected  in  the  old  moulted  envelope 
of  the  body. 

On  each  side,  within  the  first  two  segments  of  the  body, 
and  projecting  a  little  before  the  great  ovarian  sack  (^),  two 
gut-formed  organs  (/)  may  be  seen,  even  from  the  outside, 
owing  to  their  opacity  and  dark  colour.  They  lie  near  the 
external  surface;  the  first  pair  of  latero-ventral  oblique  muscles 
passing  between  them  and  the  ovarian  sack.  They  are 
formed  of  a  branching,  grape-like  mass  of  opaque,  orange- 
coloured  cells.     They  arc  intimately  united,   at  their  pos- 
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terior  extremities,  to  the  ovarian  sack,  and  I  believe  open 
into  it ;  but  I  cannot  aay  that  I  demonstrated  this.  Vtojd 
their  absolute  identity  in  structure,  and  similarity  in  posi- 
tion, namely,  on  each  side  of  the  lower  end  of  the  oeso- 
phagus, no  doubt  is  left  on  my  mind  that  these  bodies 
answer  to  the  true  ovaria,  which  are  situated  within  the 
body  of  other  cirripedes ;  and  that  the  ovarian  sack  answers 
to  the  inosculating  and  branching  ovarian  tubes  and  csca, 
which  fill  the  |)eduncle,  or  cover  the  basis  in  other  cirripedes, 
but  here,  from  the  absence  of  these  parts,  necessarily  occu- 
pying the  body. 

Male  Organs. — ^The  whole  surface  of  the  ovarian  sack,  the 
space  before  it,  even  to  within  the  lower  parts  of  the  mouth, 
the  posterior  half  of  the  last  thoracic  segment,  and  espe- 
cially the  whole  three  abdominal  segments,  are  completely 
netted  by  branching  delicate  vessels  or  ducts  terminatiug 
in  spherical  glands  about  ^th  of  an  inch  in  diameter. 
These  little  glands  include  a  brownish  pulpy  centre,  and 
sufficiently  resemble  the  testes  of  other  cirripedes  in 
appearance,  position,  and  connecting  ducts,  to  make  me 
believe  that  such  is  their  nature.  I  may  remaric  tb^ 
in  tlie  more  centiiil  parts  of  the  abdomen  the  glands  and 
ducts  seemed  to  be  in  process  of  formation  by  the  con- 
fluence of  celhihir  matter,  and  in  some  other  cirripedes 
I  have  suspected  thnt  tlie  testes  are  periodically  renewed, 


PROTKOLEPAS    BIVINCTA.  599 

its  apex.  The  penis  consists  of  a  papilla,  only  ^ths  of  nii 
inch  in  length,  situated  on  the  extreme  point  of  the 
abdomen,  but  rather  towards  the  ventral  surface. 

Metamorphosis. — In  accordance  with  the  general  law  of 
the  correlation  of  parts,  it  may  be  inferred,  from  the  descrip- 
tion and  measurements  of  the  pupal  antennae  immediately  to 
be  given,  that  this  abnormal  creature  was  developed  within 
a  pupa  of  the  same  general  structure,  and  of  about  the  size, 
as  the  pupae  whence  Scalpellum,  Alcippe,  and  many  other 
cirripedes  are  developed.  As  the  ova  are  of  remarkably 
small  size,  indeed  I  have  seen  no  others  quite  so  small,  it  is 
certain  that  the  larvae,  as  in  the  case  with  all  other  cirri* 
pedes,  excepting  Cryptophialus,  must  undergo  several  meta- 
morphoses, and  increase  much  in  size,  before  attaining  their 
pupal  condition. 

AttachmenL — The  animal  is  attached,  as  already  stated, 
to  the  sack  of  the  Alepas  by  two  threads,  rising  close  toge- 
ther from  the  medio-dorsal  line,  near  the  posterior  end  of 
the  second  segment  of  the  body.  These  threads  are  attached 
likewise  close  together  at  their  further  ends,  by  the  an- 
tennae, into  which  they  enter.  They  are  flattened  and  strong, 
yet  quite  flexible,  with  a  somewhat  sinuous  surface:  they 
were,  in  this  specimen,  i^ths  of  an  inch  in  length,  and  a 
little  above  Tinssths  in  diameter :  where  joined  to  the  thoracic 
segment  they  were  a  little  contracted.  Their  structure  in 
this  specimen  could  be  made  out  (PI.  24,  fig.  1)  with  perfect 
distinctness.  Their  transparent  outer  tuuic  {e,  fig.  1)  is 
i^th  of  an  inch  in  thickness,  and  is  continuous  with  that  (e/) 
enveloping  the  whole  body,  but  is  abruptly  and  considerably 
thicker  than  tliis  membrane;  and  hence  a  very  slight  collar 
is  formed  outside,  round  the  line  of  junction  of  each  thread 
with  the  body.  The  delicate  corium  {c)  lining  the  external 
membrane  of  the  body  runs,  at  least  someway,  down  these 
threads.  It  was  likewise  indisputably  evident  that  the  mem- 
brane (d),  for  I  separated  it  by  dissection,  forming  the  great 
ovarian  sack,  together  with  the  cellular  contents  of  this  sack 
(a),  entered  and  extended  down  both  threads.  It  should,  also, 
be  particularly  observed,  that  the  coarsely  cellular  matter 
within  the  ovarian  sack,  imuiediately  that  it  entered  the  tube 
formed  bvthe  membrane  of  the  ovarian  sack,su(ldenlvchanged 
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its  appearance  into  a  homogeneous,  stiff,  pulpy  matter,  which 
retained  tlie  same  appearance  all  down  the  threads  to  within 
the  antenna.  This  liner  matter  readily  separated  from  the 
coarser  cellular  matter  within  the  sack,  but  was  not  divided 
from  it  by  any  septum  or  membrane.  Some  way  within 
the  threads,  the  corium,  the  membrane  of  the  ovarian  sack, 
and  the  contents  appear  {e),  as  seen  from  the  outside,  to 
become,  and  perhaps  really  are,  blended  together.  These 
threads  could  not  have  been  originally  formed  of  their  present 
length,  and  must  therefore  have  been  added  to  during  the 
growth  of  the  animal ;  but  from  their  entering  the  not- 
moulted  antennae,  and  from  the  animal  being  permanently 
attached  by  them,  they  cannot  have  grown,  by  means  of 
the  moulting  of  their  integuments  ;  hence  I  conclude  that 
at  each  period  of  growth  and  exuviation  they  have  been 
added  to  only  at  their  upper  ends,  where  there  is  a  sort  of 
collar,  or  line  of  growth ;  and  where,  I  may  remark,  the 
lining  corium  is  alone  well  developed.  We  shall  presently 
see  the  bejiring  of  these  remarks. 

These  threads  contract  to  about  half  their  fomier  diameter 
as  they  enter  the  old  prehensile  antenna  of  the  pupa,  within 
which  they  are  firmly  attached.  Each  thread,  with  its  three 
timics  apparently  blended  together,  can  be  traced  to  the 
extremity  of  the  disc-segment  (y),  where  the  included  matter 
seems  to  have  burst  forth.     The  whole  disc  and  the  terminal 
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described  is.  that  the  ducts,  in  both  cases  formed  by  the 
prolongation  of  the  coat  of  an  ovarian  receptacle,  are  here 
protected  by  a  thick  outer  membrane,  lined,  at  least  in  the 
upper  part,  by  corium ;  whereas,  in  the  Lepadidse  the  two 
ducts  are  included  within  the  peduncle,  and  are  therefore 
protected  by  one  common  membrane,  lined  of  course  by 
coriumi;  and  this  membrane,  we  shall  presently  see,  is 
homologous  with  that  separately  investing  the  two  threads. 

The  antennae  diJSer  remarkably  little,  considering  the 
anomalous  character  of  the  mature  animal,  from  the  same 
oigan  in  other  genera ;  they  come  nearest,  perhaps,  to  the 
antennae  of  Ibla.  The  length  of  the  disc  (y,  fig.  1)  and 
great  succeeding  segment  (/)  together  is  B6§oths  of  an  inch. 
The  lower  segment  has  its  basal  articulation  only  sUghtly 
oblique,  showing  that,  as  in  Alcippe  and  Ibla,  it  was 
probably  articulated  near  the  anterior  end  of  the  pupal 
shell :  it  is  of  nearly  the  same  width  throughout.*  The 
disc  {jf)  is  remarkable  from  its  great  proportional  length ; 
it  is  lioof-shaped,  with  the  outer  side  rather  protuberant, 
and  the  end  pointed.  The  ultimate  segment  {A)  is  of 
moderate  size:  as  in  Ibla,  it  has  a  shoulder  or  notch  on 
its  inner  side  near  its  end,  bearing  two  long  spines ;  and 
probably  there  were  originally  three  or  four  spines  on  the 
square  broad  upper  end,  but  these  have  been  broken.  This 
segment  is  articulated  unusually  near  to  the  end  of  the  disc. 

The  foregoing  remarks  on  the  two  threads  by  which 
Froteolepas  is  attached,  are,  independently  of  their  relation 
to  this  individual  animal,  of  considerable  interest.  In 
my  volume  ou  the  Le|)adidac,  I  have  stated,  after  repeated 
and  rigorous  examinations  (for  I  was  well  aware  how 
singular  the  facts  were),  that  in  Conchoderma  aurita  and 
in  some  other  genera,  the  cement-ducts,  which  entered 
the  pu))al  antenna),  could  be  traced  till  they  joined  a 
gland,  the  coat  of  which  gland  was  absolutely  continuous 
with  the  coats  of  the  adjoining  and  continuous  ovarian 
tubes,  of  which  it  was  only  a  modified  portion ;  and  what 


As  I  liave  given  ihc  measurements  of  the  antennte  in  so  many  genera,  I  will 

igth,  and  S&ths  in 
segment,  lo^lbs  (P; 


give  these :  second  {/,  fig.  1)  segment,  gjjijths  of  an  incli  in  length,  and  g&ths  in 
widUi.    Disc,  siooths  in  length,  and  ^oou^hs  in  width.    Ultimate 


in  length,  and  nlfeitlis  (?)  in  breadth. 
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was  still  more  remarkable,  that  the  matter  within  the  gland 
was  continuous  with,  and  differed  only  from,  the  cellulu 
matter  within  the  ovarian  tubes  and  caeca  (from  which 
ova  were  in  the  act  of  formation),  by  being  more  homo- 
geneous and  more  coherent.  Furthermore,  I  have  shown, 
that  in  Ibla  an  ovarian  tube,  becomes  by  a  very  small 
change,  namely,  by  a  double  flexure  and  slight  thickening 
of  its  coat,  con vertEMl  into  a  gland,  and  thus  acquires  the  power 
of  affecting  the  cellular  ovarian  matter  and  changing  it 
into  cement.  Now,  in  Froteolepas,  the  great  ovarian  sadi 
replaces  the  ovarian  tubes  and  cteca ;  and  we  here  see  the 
very  same  relations  even  still  more  plainly ;  for  the  coat  of 
the  ovarian  sack  is  indisputably  continuous  with  that  in- 
vesting or  forming  the  two  cement-ducts  within  the  two 
threads ;  and  immediately  that  the  coarse  cellular  matter, 
which  within  the  ovarian  sack  is  being  converted  into  ova, 
enters  the  upper  contracted  end  of  the  cement-duct,  b; 
some  power,  we  must  suppose,  inherent  iu  its  coat,  it  is  ad- 
verted into  cement,  which  debouches  with  all  its  usiuil 
properties  through  tlie  pupal  antennse.  I  may  venture  to 
reaffirm  that  nothing  could  be  plainer  than  this  structore, 
or  be  in  more  striking  conformity  with  my  previous  observa- 
tions, given  in  the  introduction  to  tlie  liCpadidse. 


^E 
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little  anteriorly  to  the  prosoma,  or  second  thoracic  segment.^ 
From  what  is  actually  seen  in  the  complemental  male  of 
Scalpellum  Peronii,  and  from  what  may  be  inferred  from  the 
structure  of  these  parts  in  the  pupae  of  all  cirripedea,  there 
can  be  no  doubt  that  if  the  ovarian  caeca  were  in  any  case 
not  developed,  the  cement-ducts  would  enter  the  body  at  the 
spot  where  the  two  simple  ovarian  tubes,  which  serve  to  unite 
tne  ovarian  caeca  with  the  true  ovaria,  do  enter.  Now  if  we 
look  at  the  drawing  (PI.  25,  fig.  7)  of  Proteolepas,  we  shall 
see  that  the  cement-ducts  enter  the  body  at  a  medio-dorsal 
point,  a  little  anteriorly  to  the  second  thoracic  segment,  and 
therefore  in  the  normal  position. 

Secondly:  the  external  membrane  of  the  two  threads, 
investing  the  two  cement-ducts,  it  should  be  remembered^  is 
not  moulted,  and  is  added  to  during  growth  (being  lined 
internally  by  corium),  only  round  the  upper,  collar-like  edge. 

Thirdly :  the  external  covering  or  carapace  of  every  young 
cirripede,  at  the  period  of  its  metamorphosis,  enters,  at  its 
lower  end,  the  cemented  antennae,  in  the  form  of  two  short 
tubular  prolongations,  by  which  alone,  at  first,  the  cirripede 
adheres  to  the  surface  of  attachment;  within  these  pro- 
longations the  cement-ducts  are  included.  I  have,  moreover, 
seen  instances,  as  in  Concliodemia  aurita  and  in  the  male  of 
Ibla  and  Alcippe,  in  which  these  tubular  prolongations,  lined 
internally  by  corium,  were  increased  a  little  in  length,  so  as 
to  form  a  trouser-like  termination  to  the  peduncle.  That 
the  forked  extremity  should  be  a  little  more  developed,  and 
so  be  converted  into  a  pair  of  short  tubular  threads,  cannot 
be  considered  as  very  improbable. 

*  This  may  be  partially  seen  iu  the  section,  fig.  1,  of  Balanus,  on  the 
same  plate  (25)  with  the  figure  of  Proleolepas ;  here  (bearing  in  mind  that 
Balanns  is  a  much  modified  form)  {z)  shows  the  pupal  antcnmc,  within  which, 
whilst  young,  the  c^^ment-ducts  are  included,  ana  ore  directly  continuous  with 
the  layer  of  branching  ovarian  oeca  {g\  which  are  prolongea  up  to  the  ovaria 
as  a  pair  of  simple  tubes  (only  one  being  here  represented),  entering  the  bod? 
above  the  upper  margin  of  the  prosouia  {c).  The  prosoma  of  Balanus,  I  may  add, 
anawers  to  tlie  segment  ^  /  in  ilg.  7  of  Proteolepas ;  (e)  the  mouth  in  Balanus, 
of  course  corresponding  with  (jn)  the  mouth  of  Proteolepas;  the  segment  *  e  and 
*/of  the  latter,  arc  in  Balanus  aborted  or  confluent,  at  least  on  the  ventral  surface; 
and,  lastly,  the  whole  great  shell  of  Balanus,  the  sack  with  its  muscles  and  the 
branchicB,  and  the  opercular  valves  with  their  muscles,  are  all  represented  in 
Proteolepas  mea4y  by  the  outer  membrane  of  the  two  threads  (g\  which  enter 
the  pupal  antcnute ! 
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Fourthly:  in  tbe  male  Ibia  the  capitulum  is  so  mach 
atrophied  that  it  does  not  inclose  the  thorax  or  mouth,  bat 
still  an  elongated  support  or  peduncle  is  left.  But  it 
would  be  no  very  violent  assumption  to  imagine  the 
peduncle,  which  does  not  essentially  differ  from  the  capi- 
tulum,  to  become  likewise  rudimental, — to  grow  smaller  and 
smaller,  and  shorter  and  shorter,  till  the  merest  remnant  was 
left  at  the  spot  where  it  entered  the  cemented  antenne. 
And  in  the  last  paragraph  it  has  been  shown  that  it  would 
be  no  violent  assumption  to  imagine  this  lower  end  of  the 
peduncle,  where  it  enters  the  antennee,  developed  into 
two  short  thread-like  prolongations. 

Lastly:  it  is  cer^n,  from  the  existence  of  the  pre- 
hensile Bntennse,  that  Froteolepas  was  developed  within  i 
pupa,  probably  differing  in  no  very  essential  respect  from 
the  pupEB  of  other  cirripedes.  Therefore,  in  accordaace 
with  all  analogy,  we  may  believe  that  the  position*  of 
the  young  Froteolepas  (probably  much  coiled  up,  with  * 
deep  fold  close  under  the  mouth)  within  the  pupa,  the  general 
form  and  structure  of  the  latter,  and  the  course  of  tbe 


*  Aaj  one  who  hia  not  apeciall;  attended  to  the  metainorphosea  of  ordnun 
cirripedes,  wtio  looks  at  the  imaginar;  figure  of  the  Toung  Proteolepu,  will 
feel  much  surprise  al  tlie  relative  positions  of  the  parts;  for  the  mouth ud 
the  first  aud  even  second  sep;tnents  of  the  bod;  staod  posteriorly  (i.  e.  kbore  in 

lliGfiKure)  to  llic  sucra'oiliiif;  ^i'i,'""'"'sof  ll"' lj'>'lj,  i»  rrkitbn  lo  ttiu  cara(iiiw  of 
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cement-ducts,  did  not  essentially  differ  from  the  imaginary 
figure  given,  PL  26,  fig.  6.  Now,  at  the  period  of  the 
metamorphosis,  let  us  imagine  that  no  general  covering  or 
carapace  was  formed,  except  a  small  portion  on  the  ventral 
surface,  round  the  cemented  antennae.  Let  us  further 
suppose  this  remnant  to  be  specially  developed  (as  in  the 
case  of  some  cirripedes)  into  a  short  trouser-like  pro- 
longation, entering  the  antennae ;  and  subsequently,  in  ac- 
cordance with  the  almost  imiversal  laws  of  growth  in  cirri- 
pedes, that  this  portion  was  never  moulted,  but  continued 
to  be  added  to,  during  growth,  only  at  its  upper  end.  By 
this  means  we  should  produce  every  leading  peculiarity 
of  the  Proteolepas  bivincta.  As  this  parasite  lives  vdthin 
the  sack  of  another  cirripede,  and  is  protected  by  the  capi- 
tulum  of  the  latter,  we  can  understand,  in  accordance  with 
the  usual  admirable  economy  of  nature,  the  absence  of  any 
general  covering  for  its  body.  We  can  now,  also,  under- 
stand the  structure  and  manner  of  growth  of  the  two  threads 
by  which  it  is  bound  to  its  prey ;  and  the  connection,  at  first 
so  strange  and  perplexing,  between  the  old  pupal  antennae 
and  the  second  segment  of  the  thorax.  I  am  convinced  that 
no  other  explanation  than  that  here  given,  will  accord  with 
the  relations  of  the  several  parts  and  organs  of  Proteolepas. 
Consequently,  I  fully  believe  that  we  here  see  an  articulate 
animal  in  which  the  whole  of  the  three  anterior  segments 
of  the  head  have  been,  during  the  act  of  metamorphosis, 
absolutely  aborted,  with  the  exception  of  a  mere  rudiment 
on  the  ventral  surface,  near  the  anterior  end,  round  the  old 
antennae,  and  which  rudiment  has  been  specially  developed 
as  a  covering  for  the  two  cement-ducts.  As  the  pupal 
antennae  are,  homologically,  the  second  pair  of  antennae,  we 
may  further  infer  that  this  modified  remnant  of  the  cara- 
pace, investing  the  two  threads,  belongs  to  the  third  cephalic 
s^ment. 
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Ordinum,  Familiarum,  et  Generum  Cirripediojian  et  recenthim  et 
fotnlium. 


CLA3BI3  CRUSTACEA.     Sab-clauis  Cikbipxdia. 

Crustacea  ex  anteriore  capitis  parte  defixa,  csniento  in  banc  uinm 
ex  ovarioram  portione  ad  id  specialit«r  modificBta  emiwo.  Archetjpai 
%  aegmentii  17  compoiitue,  quorum  3  priora  magna,  in  carapacnn 
uepisMmi  conformata,  quee  nan  omnina  eiuitnr  n  *arioB  motiu 
e£Scit :  anteiiniB  nullce :  ocali  rudimentarii :  ob  prominena,  formatum  i 
labro,  palpis,  mandibulis,  et  duobus  maxillaram  paribus,  qaie  omnia 
partim  confluuat :  thorax  ad  superficiem  intemam  stemalem  carapadt 
affixuB,  pierumque  cum  membrorum  captantium  biramorum,  mnltiartt- 
culorum  paribus  6 :  abdomen  plemmque  rudimentarinm :  branchiK, 
si  quie  adsunt,  ad  inferinra  carapacia  latent  afliiie  :  plernmqne  biaein- 
alia  ;  in  unisex ualibue,  mares  foemiois  parasitice  ioBerti :  penis  anicut, 
pierumque  proboscirormia,  ad  posteriorem  abdominis  extremitatem 
situs  :  oviductus  nuUi :  inetam<iTphoses  miUtiplicea. 

Ordo  I.     THORACICA.     (Darwin,  'BalanidB.'  p.  30.) 

CimpeiVm  quibiis  pro  carapace  est  aut  eapitulum  peiluneulatuni,  sol 
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1.  Genus — ^Balanus,  Auetomm.     (Darwin,  'Balanidse/  p.  177.) 

Valvse  testae  6 ;  basis  calcarea  aut  membranacea ;  yalvse  operculares 
aabtriaDgulares. 

2.  Sub-genus — Acasta,  Leach.     (Darwin,  *  Balanidoe/  p.  302.) 

Valvse  testae  6 ;  parietes  et  basis  non  porosa ;  basis  calcarea,  cyatbi- 
fbrmis,  non  elongata.     Spongiis,  aut  nir6  Isidis  cortici,  affixa. 

3.  Genus — ^Tetraclita,  Schumacher.     (Darwin,  '  Balanidse,'  p.  321.) 

Valvse  testae  4  ;  interdum  inter  se  extern^  conflaentes :  parietes  poris 
perforati,  multis  plerumque  seriebus ;  basis  plana,  irregularis,  calcarea 
ant  membranacea. 

4.  Genus — Ehuisivs,  Leach.     (Darwin,  'Balanidae,' p.345.) 
ValyflB  testae  4 ;  parietes  non  porosi ;  basis  membranacea. 

6.  Genus. — Pybgoma,  XeacA.     (Darwin, 'Balanidae,' p.  354.) 

Valvae  testae  in  unam  confluentes ;  basis  cyathiformis  aut  subcylin- 
drica,  coraliis  affixa. 

6.  Subgenus — Cbeusia,  Leach.     (Darwin,  'Balanidae,'  p.  375.) 
Yalvse  testae  4,  radiis  instructae ;  basis  cyatbiformis,  coraliis  affixa. 

7.  Genus — Chelonobia,  Leach,     (Darwin,  '  fialanidae,'  p.  382.) 

Valvse  testae  admodom  crassae,  6 ;  sad  ex  iis,  valva  rostralis  intiis 
e  tribus  valvis  rudimentariis  conjunctis  constat;  basis  membranacea; 
scuta  angusta,  tergis  crista  articulari  corned  conjuncta. 

[SeeHo  f  tO 

Scutum  et  tergum  (ubi  ambo  adsunt)  non  inter  se  articulata ;  basis 
membranacea;  parietes  saepe  profundi  plicati,  laming  exteriore,  ad 
basin  versft,  plerumque  imperfecta ;  branchiarum  unaquaeque  e  duobus 
plicis  constat.     Testa  vertebratis  vivis  affixa. 

8.  Genus — Coronula,  Lamarck.     (Darwin,  *  Balanidae,'  p.  397.) 

Valvae  testae  6,  aequali  latitudine ;  parietes  teiiues,  profundi  plicati, 
plicis  cavitates  infrk  soltim  apertas  efficientibus ;  Talvae  operculares 
orificio  testae  multo  minores.     Cetaceis  affixa. 

9.  Genus — Platylepas,  J.  E.  Gray.     (Darwin,  'Balanidae,'  p. 424.) 

Valvae  testae  6;  unaquaeque  bilohata  et  intiis  producta,  ita  ut  6 
medias  costas  longitudinales  efficiant,  quae  basin  membranacean  ex- 
trorsiis  convexam  sustineut. 

10.  Genus — Tubicinella,  Lamarck.     (Darwin,  *  Balanidae,'  p.  430.) 

Valvae  testae  6,  aequali  latitudine ;  testa  subcylindrica,  orificio  latiore 
quam  basis,  pluribus  cristis  transversis  virgata.     Cetaceis  affixa. 
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11.  Cew*— XntOBALASrs.  Sltautny.  (Daivin,  *Bduiik,'p.43e.) 
Tests  pnie  mdiniMiUna,  McUibrmu,  e  i«Itu  6  forvaata,  h  qatirua 

medio  rorptu  lon^m    peduieiilifonBe  cxoritBr;   isItk  apacnlua 
•bMut.     CeUceii  affix  a*. 

8ub-£«milta  2.    CHTHAJULnt^C.     (Darvia. 'BalaitidK.*  p.  446.) 
Boatnuu  cam  ali«  wd  nne  ndiu ;    ralne  roctro-lateralea  ntiiitqw 
■ine  alia ;  pariet^e  aau  porcwi. 

12.  Geiuu — CaraxHiLVs,  Bamwn.     (Dar«iD.  '  BalanidK,' p.  447-) 
TalvK  teats  fi ;  bana  membratiacca,  aed  iitterdain  ad  ^tecten  ai- 

carca,  ideA  qaod  parietea  inflectuntar. 

13.  Gtmu—CaiHXSirao,  Danriti.     ('BalaaidK,' p.  4/0.) 
Valvie  tealK  4,  *utaria  Mepe  admodtun  oblitcrati* ;  baaia  Dtembn- 

14.  Gentu — Pachtlabxa,  Darwin.     (' BalanidK,' p.  475.) 
ValvK  teate,  coacfa&  recenter  nalA,  8 ;  adallA  aut  6,  aat  ad  tptam 

4,  ide&  quod  valve  laterales  arct^  coDJODgnntar  ;  basis  calcarea. 

15.  Oena* — OcTOMEEia,  G.  S.  pSowwiy.  (Darwtn, '  Balanidn,' p.482.) 
ValvK  teitee  B ;  radii  margiuibus  crcDatii ;  basis  membraaacta. 

Id.  Gmtu — Catophraomvs,  G.  B.  Sowerby.      (Danrin,  'Bslanidc,' 

p.  485.) 

Valvn  tcstic  intoriorcs  8,  cum  pluribus  exterioribus  pairarom  sup- 

plemciitnlinm  vnlvarum  verticillis  ;  basis  aut  membranacea  aut  calnm- 

Pamilis  2.  Vekrucid^.     (Darwin,  '  Balanidee,'  p.  49.5.) 

;   Bcuto   et  tt'rgB,   miisculis  (lepresioribui 
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goram  extensa,  termino  basali  aut  tmncato  ant  in  discom  profundc 
infossum  producto ;  scuta  pseDe  ovalia,  umbonibuB  ad  angalum  ros- 
tralem  positis. 

3.  G«iii*— DiCHELASPis,  Darwin.     ('Lepadidse,  p.  115.) 

ValTse  5,  quae  fer^  pro  septem  haberi  possent,  scuto  in  segmenta 
plan^  duo,  ad  angulum  autem  rostralem  conjuncta,  diviso ;  carina  pie- 
mmque  sursum  inter  terga  extensa,  dcorsuni  aut  disco  infosso  aut 
farc&  aut  calyce  terminata. 

4.  Oenw — Oxynaspis,  Darwin.     ('Lepadidee/  p.  133.) 

Yalvae  5,  approximatse ;  scutorum  umbones  in  medio  marginis  occlu- 
dentis  positi ;  carina  rcctangul^  flexa,  surstim  inter  terga  cxtensa,  ter- 
mino basali  simpliciter  concavo. 

5.  GtfiiiM— CoNCUODERMA,  Of/ers,     (Darwin,  *  Lepadidae,' p.  13G.) 

Yalvae  2  ad  5,  minutse,  inter  se  remotse ;  scuta  bi-  aut  tri-lobata, 
nmbonibus  in  medio  marginis  occludentis  positis;  carina  arcuata, 
terminis  utrinque  peene  similibus. 

6.  GentM — Alepas,  S,  Rang,     (Darwin,  'Lepadidse,'  p.  156.) 
Capitolum  ant  sine  valvis,  aut  scutis  corneis,  peene  abditis. 

7.  Genu9 — Anelasma,  Danvin.     (*  Lepadidcc,' p.  169.) 

Capitulum  sine  valvis;  aperturd arapla ;  pedunculus  fimbriatus,  sub- 
globosus,  infossus. 

8.  Genus — Alcippe,  Hancock.     (Darwin,  '  Balanidse,'  p.  529.) 

(Foem.)  Capitulum  sine  valvis,  aperturft  spitios^;  pedunculus  ad 
baMdem  extremitntem  crescit;  superficic  rostrali  depressa  et  disco 
comeo  tecti ;  capitulum  et  pedunculus  in  cavitate  conduntur,  ab  ipso 
drripedio  formata. 

9.  Genu9 — Ibla,  Leach.     (Darwin,  *  Lepadidae,'  p.  180.) 

(Herm.  et  Foem.)  Valvaj  1,  cornese ;  pedunculus  spiuis  corneis,  per- 
listentibus  vestitus. 

10.  Genus — Scalpellum,  Leach.     (Darwin,   'Lcpadida;,'  p.  21:'),  et 

*  Lepad.  Foss.*  p.  13.) 

(Herm.  et  Foem.)  Valvis  12  ad  15;  lateribus  vcrticilli  inferiuris 
quatuor  vel  sex,  lineis  incrementi  picrumquc  convergentibus ;  sub- 
rostrum  rarissime  adest ;  pedunculo  squamifero,  rarissime  iiudu. 

ClfARACTEUES   VALVARUM    IN    SPECIEBUS    FOSSILIJJUS. 

Carina  augusta,  introrstim  arcuata,  ab  apice  ad  marginem  basalem 
paolnlum  dilatata;  cariuoc parietcs  valde  inflexi,  costis  maiiifestis  a  tecto 
plerumquc  disjuncti;  in  multis  speciebusintra-parietibus  instructa;  iu- 
traparietes  nonnunquam  superne  producti  ultra  umbonem  carinee,  qui 
fit  mde  BubceDtralis ;  carinse  parietum  linese  incrementi  perobliquac. 
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ScnU  pleramqae  Kubconvexa  et  tenoU,  trapeHndM;  mBrgimbiu  togi- 
libaa  uteralib usque  angulo  iuaigui  diBJanctia. 

1!.  Cctm— PoLLiciPES,  Leack.     (Dsnrin,    'Lepadids,'    p.   293,  rt 

'Lepad.  Fobs.'  p.  42.) 

VaWffi  ab  ISueqnead  100  et  amplinB:  lateiibaa  verticilli  inferiorii 

multis;  lineii  incremeatideoTBiimordiDatis;  snbroBtrum  semper ideili 

peduncuIuB  Bquamifenis. 

CHABilCTERES  TALVARUU   IN    SPECIEBD3   P0SSIIJBC9. 

Carina  ab  apice  ad  marginem  basaleni  mnltum  dilataU,  apiee  ]^^ 
ramqueliber^prominente;  carinEe  pnrieteB i  tecto  dod  distinct^ separeti, 
lineiB  incrementi  parietum  param  obliqniB.  Scuta  pleramqae  subiolidi, 
couvexa,  subtrigonalia,  margine  ter^o-laterali  plua  minuBve  emionitt, 
Bed  uou  aogalo  in  mai^nes  duos  discreto. 

12.  Genut — Lithotkya,    G.  B.  Soioerhy.       (Darwin,    'Lepadidn' 

p.  332.) 

Valve  8,  si  inter  eas  parvum  (siepe  rudimentale)  roBtram  et  diM 

parra  latera  numerentur ;  incrementi  lineia  concinn6  crenatls ;  pednn- 

culus  squamis  caloBreis  pnrvis  vestituB,  in  Terticillis  superioribiu  en- 

natiB,  But  calyci  basali  calcai-eo  aut  discorum  ordini  afilxus. 

13.  Genu*— LoEicfLA,  G.  B.  Sowrrby,  jun.     (Darwin,  *Lep*d.  Foti-' 

p.  81.) 
Capitulo  decern  (fortaBse)  valvia  instructo.  PeduDcoIo  Bericbu 
decern  gquamarum  IseTium  cslcarearum  inBtrucio  i  sex  Iateraliba«  mnl- 
tum transTers^  elongatis ;  quatuor  termicalibua  angusiia ;  secundiUi 
peduDCuli  raargincB  rostralem  et  cannalem  decurrit  Butura  mediilu 
recta,  squamiB  non  intersecantibus. 
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Obder  THORACICA.     Fam.  Balanid^e. 
Sab-fam.  Balanin^. 

[Sectio  f.] 
1.  Genu9 — Balanus. 

Sectio  A. 
Parietes  et  basis  et  radii  poris  perforati. 

Sectio  B. 

Parietes  et  basis  interdum  poris  perforati;  radii  nunquam;  testee 
axis  lostro-carinalis  elongatus ;  basis  cymbiformis,  Gorgoniis  et  Mille- 
poria  affiza. 

Sectio  c. 

Parietes  et  basis  semper  poris  perforati ;  radii  nunquam. 

Sectio  D. 
Parietes  semper  poris  perforati ;  basis  et  radii  nunquam. 

Sectio  E. 
Baais  membranacea. 

Sectio  F. 

Parietes  et  radii  nunquam,  basis  interdum,  poris  perforata;  basis 
interdum  admodum  tenuis,  adeo  ut  vix  distingui  possit. 


[Sectio  A.] 

I.  Balanus  tintinnabulum,  Linn.     (Darwin,  '  Balanidee,' p.  194,  Tab. 
1  et  2,  fig.  1 .) 

B.  testa  k  rosea  ad  atropurpuream  variante,  saepe  longitudinaliter 
rirgatd  et  costata.  Orificio  plerumque  integro,  interdum  deutato.  Scuti 
crista  articulari  lat&  et  refiex&.  Tcrgi  margine  basali  plerumque  in 
contrariis  calcaris  partibus  rectam  lineam  formante. 

Hab. — In  tepidis  et  torridis  ubique  maribus.     Foss.  in  Europa. 

*  In  hAc  portione  Synopsis,  Aactomm  nomina  refenmt  solommodo  ad  species. 
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2.  Salantu  tulipifomn»,  Ellis.     (Darwin,  ■  Balanids,'  p.  204,  Tab,  2, 

fig.  2.) 

B.  teatft  obscuii  roae&,  inUrdam  purpnrascente ;  orificio  denUto. 
Scuto  externb  admodum  Isevi,  membraaft  tecto.  Tergi  maBCalorum 
deprcasorum  criatis  diatinctis. 

Hab. — In  Europ^  meridionali  et  Mndeirft. 

3.  Batanut  jwllacui.  Molina.     (Darwin,  'Balanidte,'  p.  206,  Tab.  2, 

%  3.) 

B.  testft  pallid^  Toee&,  sordidS;  orificio  huagonali.  Scnti  cniti 
articulari  miuimd,  qiite  cum  adductoris  cnBtil,  admodum  promioeDte, 
confliiit;  inuBRUlo  depresBore  laterali  tubulon  cavitate  locato,  qtue 
sursilm  ad  vaitffi  npicem  e»tendit.  Terp  apice  product*),  aculrato, 
purpureoi  calcare  ab  angulo  bRsi-BCUtali  propiiu  quam  auft  ipcioi 
latitiidine  diatante. 

Hab.  eifoaa.  iu  Americft  raeridionali. 

4.  Balaaua  Capentis,  Ellb.     (Darwin,  '  BalanidK,'   p.  209,  Tab.  "i, 

fig.  4.) 

B.  testa  colore  lucid^-roseo,  umbrat&etaeepe  longitudinaliter  vi^ti 
Kciito  ut  in  B.  peittHCO.  Tergi  apice  producto  aculeato,  albo  ;  calcsn 
ab  angulo  bn^i-acutali  6U&  ipaiua  latitudine  distante. 

Hab.— hi  Africa  meridjonali. 

5.  Balanui  nigreacnu,  Lamarck.     (Darwin,  'Balanidse,'  p.  210,  Tab. 

2,  lig.  5.) 

B.  testi  cinerei,  pnllid^-cecruleo  aut  atro-ceeruleo,  aut  albo  tinctL 
Scuti  cristtL  articulari  parva,  deorsilm  iu  parvura,  acutum  aculenni 
desioente ;  adductoris  cristS  promineote.  Tergi  apice  producto, 
aculeato. 

Hab.—ln  Auslratia. 
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[Sectio  B.] 

9.  Balanus  stultus,  Darwin.     (*  Balanidse,'  p.  216,  Tab.  3,  fig.  2.) 

B.  parietibus  et  basi  porosis :  testa  alb^  aut  purpura  leviter  tinct^. 
Scuti  margine  basali  in  medio  prominente.  Tergi  sulco  longitudinali 
•upern^  clauso  ;  calcare  angulo  basi-scutali  dod  approxiumto. 

Hab, — lu  Indi&  Occident,  et  orient. 

10.  Balanus  calceolus,  V&WtiB.     (Darwin,  'Balanidce,'  p.  218,  Tab.  3, 
fig.  3.) 

B.  parietibus  et  basi  porosis.  Scuto  musculi  deprcssoris  lateralis 
foBS&  parra,  profundi. 

Hab, — In  Africa  occidentali  et  India.     Foss.  in  Angli&. 

11.  Balanus  galeatus,  Linn.     (Darwin,  'Balanidse,'  p.  220,  Tab.  3, 

fig.  4.) 

B.  parietibus  non  porosis :  basi  porosa.  Tergi  apice,  propter  cristse 
articularis  niagnitudineni,  quadrato. 

Hab, — In  America  sept,  et  India  Occident. 

12.  Balanus  cymbiformis,   Darwin.      (*  Balanidse,'  p.  221,    Tab.  3, 
fig.  5.) 

B.  parietibus  ct  basi  non  porosis.     Scuti  et  tergi  cristis  articularibus 
minimis.     Tergo  lato,  poene  eequilaterali. 
Hab, — In  India. 

13.  Balanus  navicula,  Darwin.     ('Balanidec,'  p.  221,  Tab.  3,  fig.  6.) 

B.  parietibus  et  basi  non  porosis :  valvis  testae  carino-lateralibus  ad- 
modiim  angustis,  latitudine  a  vertice  ad  imum  psene  aequ^.  Radiorum 
marginibus  suturalibus  loevibus.  Scuto  extern^  longitudinaliter  striato. 

Hab. — In  India. 

[Sectio  c] 

14.  Balanus  trigonus,  Darwin.     ('Balanidec,'  p.  223,  Tab.  3,  fig.  7.) 

B.  parietibus  costatis,  purpureo-rubris,  maculatis :  orificio  lato, 
trigonali,  vix  dentato.  Scuto  crasso,  fossularum  seriebus  longitudina- 
libus  1  ad  6.  Tergo  sine  sulco  longitudinali ;  calcare  truucato  ad 
plenilm  ^  valvie  latitudine. 

Hab. — In  Arch.  Indise  Orient. :  Australia:  California:  Peruvia. 

15.  Balanus  sponfficola.  Brown.    (Darwin,  *  Balanidae,'  p.  225,  Tab.  4, 

fig.  1.) 

B.  parietibus  plerumque  Isevibus,  interdum  longitudinaliter  plicatis  ; 
roseis;  orificio  dentato:  scuto  longitudinaliter  striato :  terguui,  apice 
producto,  sine  sulco  longitudinali ;  calcare  truncato  ^  valva;  latitudine. 

Hab. — In  Europa  meridionali  et  media,  Africa  meridiunali ;  var.  in 
India  occidentali.     Foss.  in  Anglia,  in  *'  Miocenu  Formatione." 

IG.  Balanus  IcBvisy  Brugui^re.     (Darwin,  '  Balanidae,'  p.  227,  fig.  2.) 
B.  test&  aut  fusca  membrana  testa,  aut  nuda  et  alb&,  aut  pallide- 
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purpureft :  orificio  parvo  :  radiis  minimii :  scuto  I  uit  2  enlds  lon|;itii- 
diaalibaB  profuudu. 
Hi^. — Id  littore  ocddentali  AmericK  utria»qae. 

17.  Balanvt  per/oraliu,  Brnguifire.  (Darwin,  'BalaniiUe,'  p.  231,  Tib. 
■1,  fig.  4,  etTah.  5,  fig.  1.) 

B.  teKtABordida,  pallidc-purpureu  aut  alb&aut  cinerea,  Iseri  aut  propter 
corrosionem  longitudinaliter  teouiter costata ;  TBgu)&  purpurea;  orifido 
plerumque  parvo :  radiis  pterumque  aaguBtia  aut  aullis  :  scuto  introriai 
crista  brevi  miautA  sub  criatam  adductoria  prominentem  proximo  et 
parallels  poaitil :  tergi  apice  aliquanturo  producto. 

Hab. — In  Europa  meridionali  et  media ;  la  AfricA  occidenUli. 

18.  Balamu  amemv,  Bronn.     (Darwin,  '  Balanidte,'  p.  235,  lUi.4, 
fig.  4.) 

B.  teaU,  albo  cum  roaeo  Kut  obacuii  purpnreo  longitadinaliter  atriatlj 
interdam  pure  albft :  icuto  longitudlnaliter  tenuiter  etriato;  interni 
adductoria  cristA  admodum  aut  modic^  prominente. 

Hab. — In  Peruvi&,  CaliforniA,  Arch.  Philippino,  Auatralii.  ^tftrn. 
in  £uropa,  America  aeptent,  et  meridionali. 

19.  Balanw  amphilrite,  Darwin.    ('  Balanidoe,'  p.  240,  Tab.  5,  fig.  2.) 
B.  teala  piirpureo  aut  roaeo  longitndiualiter  striata ;  striia  interdum 

coiifluentibus  i  interdum  pure  albu:  acutum  interu^  adductoria  crista 
prominente. 

Hab. — In  lepidia  et  torridis  ubique  maribua. 

20.  Balanus  pcedlut,  Darwin.     ('  Balanidee,'  p.  246,  Tab.  5,  fig.  3.) 
B.   testik  obscur&  rubra  albo    maculata:  acuto  intern^    addnctorii 

a.  uulla :  tergi  calcare  preeciae  truncato,  fer^  ^  valvte  latitudine. 
—In  littore  Occident.  Americte  n 
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musculo  depreBsori  prsebente :  tergo  intronus  purpurea  macul4  majore 
notato ;  apice  producto,  purpureo. 
Hab, — In  Californid,. 

24.  Balanus  corrugatus,  Darwin.     (*  Balanidae,  p.  254,  Tab.  6,  fig.  3.) 

B.  testa  nlba  longitudinaliter  plicate :  radiis  angnstis :  scuto  intern^ 
sine  adductoris  crista. 
Fo98,  in  Italift. 

[Seetio  D.] 

25.  Balanus  porcatu8,  T)2k  Cof^idL,     (Darwin,  'Balanidie/  p.  256,  Tab. 
6,  fi^.  4.) 

B.  testd  alb^  plerumque  longitudinaliter  acut^  costata:  radiorum 
marginibus  superioribus  psene  basi  parallelis :  scuto  longitudinaliter 
itriato ;  tergi  apice  producto,  purpureo. 

Hab,  et/oss.  in  £urop&,  et  America  septent.  et  regionibus  Arcticis. 

26.  Balanus  patellaris,  Spengler.     (Darwin,  '  Balanidro,'  p.  259>  Tab. 

6,  fig.  J.) 

B.  test&  depreasa  fuaca,  plerumque  obscuro-violaceo  longitudinaliter 
striata:  radiorum  marginibus  superioribus  (in  adultis  speciininibus) 
rotundatis,  superficie  sulcis  tenuibus  basi  parallelis:  basi  interdtim 
poris  imperfectis  perforata :  scuto  intern^  cum  adductoris  crista. 

Hab. — In  India  et  Arch.  Philippino. 

27.  Balanus  crenatus,  Bruguiere.     (Darwin,  'Balanidee,'  p.  261,  Tab. 

6,  fig.  6.) 

B.  testa  alba :  radiorum  marginibus  superioribus  obliquis,  asperis, 
rectis  :  scuto  sine  adductoris  crista :  tergi  calcare  rotundato. 

Hab,  et  foss.  in  Europfi,  et  America  septent.  et  regionibus  Arcticis, 
et  Indik  Occident,  et  Afric^  raeridionali. 

28.  Balanus  gland ula,  Darwin.     (' Balanidse,*  p.  265,  Tab.  7,  fig.  I.) 

B.  testu  alba ;  parietum  laming  interna  longitudinaliter  et  fortiter 
costata,  poris  imperfectis  et  minutis,  interdtim  alicubi  nullis :  radiis 
angustis  marginibus  superioribus  rotundatis :  scuto  cum  adductoris 
crista :  tergi  calcare  truucato,  rotundato. 

Hab, — In  California,  et  Oceano  Pacifico  meridion. 

[Seetio  E.] 

29.  Balanus  balanoides,  Linn.  (Darwin, ' Balanidae,*  p.  267, Tab.  7, fig. 2.) 
B.  parietibus  aut  solidis,  aut  cancellatis,  aut  (rar6)  unic&  pororum 

serie  formatis :  tergi  calcare  obtuso  aut  acuto. 

Hab. — In  Europe  et  America  septent.  et  regionibus  Arcticis. 

30.  Balanus eariosusy  Pallas.  (Darwin,  'Balauidce,'  p. 273, Tab.  7,  fig. 3.) 

B.  parietibus  crassis,  pluribus  seriebus  pororum  insequalium  formatis ; 
tergo  angusto,  apice  rostrato,  calcare  acuminalo. 

Hab. — In  littore  Occident.  Americse  septent.  et  Freto  Behringi  et 
Insulis  Kuriliis. 
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31.  Balamu  decHvi*,  Darvin.     ('BoIuiidK,' p.  275,  Tab.  7,  fig- 4.) 
B.  parietibus  Boli<]is:  rostro,  carina  et  tbMi  cBrino-Iateralibut pnoe 

dnplo  longioie,  basi  igitur  obliqua :  tergi  calcare  trancato,  \  tiItb 
latitiidine. 

Hab. — la  lodifl  Occident. 

{Secfio  F.] 

32.  Balanua  Ilameri,  AscaniuB.     (Dnrwin,  '  BaUnidte/  p.  277,  Tab. 

7.  fig.  5.) 

B.  tealfi  a]b&:  radiorum  marginibus  auperioribus  obljquia,  iKfibui, 
srcnatia;  aciebus  Buturalibiis  ItcTibuB  :  baaisoUdd:  ecuto  loDgitadiiu- 
liter,  debiiitf  r  atriato :  tergi  calcnre  anguato. 

Hab.  et/o»t.  in  Europft  septent.  et  Americft  septent. 

33.  Balanus  amaryllU,  Darwin.     ('  Balanidee,'  p.  279,  Tab.  7,  fig-  6.) 
B.  (eBia  Bubroseo-purpureo  striata  aut  obnubilatft ;  interdiim  puii 

alb&:  radiia  angiistis,  margiiiibiia  auperioribus  obliquia  iKvibiu,  ar- 
cuatis:  basiporosft:  scuto  longitudinaliter  plan^  striato :  tei^calcait 
anguato.  * 

Hab. — In  Indift,  et  Arch.  Indie  orient,  et  AustraliA  aepteot. 

34.  Balanu*  allium,  Darwin.     ('  Balanids,'  p.  281,  Tab.  7,  fig.  7.) 
B.  testa  pftllidfe  purpuratfli,  radiia  Utia,  marginibua  superioribaa  noo 

obliqiii';   bnei  porosft :   sciito   lineis   incrementi  crenatia:   tergi  caletR 
Rdmodum  brevi,  truncato,  ^  vnlvee  latitudine. 
Hab. — Id  Austr.ilia  septent. 

35.  BalaJiui  eepa,  Darnin.     ('Bnlanidce,'  p.  283,  Tab.  7,  fig.  6.) 

B.  lestft  sordid^  ruliro- purpurea  abriipt^  conio&:  radiia  utguitii: 
baai  obscure  porosfi :  scuta  lineia  incrementi  crenatis :  tergi  calcaic 
truncnto,    dimidi^    valvie   latitudine,  et  infrk  augulum  baai-icntalea 

depi'iiJciKc,  u^C|Mf  ml   I  f.ui  ipsiiis  InliliiiliiK 
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ndiorum  loco,  meris  fissaris:  basi  solidd:  scuto,  cristi  adductoris 
acuUL  carvat& ;  miiscuU  depressoris  cristee  adsunt :  tergi  calcare  brevi, 
tnincato,  j-  valvae  latitudiue. 

Hab, — ^lo  Australia  et  Nova  Zealandi^. 

39.  Balanus imperator,  Darwin.     (^Balanidre/  p.  288,  Tab.  8,  fig.  4.) 

B.  testft  intern^  imperatorio-purpiirea :  parietibns  crassis  margine 
intemo  basali  spinis  ct  cristis  irregularibus  aspero:  radiis  angustis: 
basi  admodtLm  tenui,  solida :  scuto  cum  musculorum  depressorum 
rostralium  et  lateralium  cristis :  tergi  calcare  ad  finem  rotundato. 

Hab. — In  Australia. 

40.  Balanusjhseulus,  Darwin.     (' Balanidse,'  p.  290,  Tab.  8,  fig.  5.) 

B.  testa  purpurea  aut  sordide-alb^L,  parietum  margine  basali  spinis  et 
crittis  irregularibus  asper^ :  radiis  angustis  aut  nullis :  basi  quam 
tenuissim^  ad  speciem  nuU^  :  scuto  cum  musculi  depressoris  lateralis 
cristis :  tergo  admodilm  angusto,  calcare  acuminato. 

Hab, — In  Americee  merid.  littore  occid. 

41.  Balanus   bisulcatus,   Darwin.      (' Balanidec,'    p.    293,   Tab.    8, 
fig.  6.) 

B.  radiorum  marginibus  superioribus  obliquis,  leeYibus;  aciebus 
aataralibus  laevibus :  basi  poris  magnia  perforata :  scuto  angusto,  sulcis 
longitudinalibus  2  ad  4  :  tergi  calcare  brevissimo  dimidi^  valvae 
latitadine. 

Fo88.  in  Anglia,  et  GallifL  et  Bclgio.  *'  Miocen^  Formatione." 

42.  Balanua  dolosus,  Darwin.     (' Balanidae,*  p.  295,  Tab.  8,  fig.  7.) 

B.  radiorum  marginibus  superioribus  obliquis  Iseyibus :  aciebus 
suturalibus  item  Iscvibus :  basi  poris  maguis  perforata :  tergi  calcare 
non  admodum  brevi,  ^  valvsc  latitudine. 

Fo98.  in  Anglia.  "  Pliocena,  et  miocend,  Formationibus." 

43.  Balanus  unffui/ormis,  J.  de  C.  Sowerby.      (Darwin,  '  Balanidae,' 
p.  296,  Tab.  8,  fig.  8.) 

B.  parietibus  tenuibus,  interdum  poris  perforatis  :  radiorum  mar- 
ginibus superioribus  obliquis  ;  aciebus  suturalibus  tenuissim^  crenatis  : 
basi  solidu :  tergi  calcare  angusto,  obtuso. 

Fo8s,  in  Anglic  et  Belgio.  **  Eoccn^  Formatione.** 

44.  Balanus  varians,  Darwin.     (*  Balanidse,'  p.  298,  Tab.  8,  fig.  9.) 

B.  parietibus   modic^   crassis;    radiorum  marginibus   superioribus 

C obliquis ;  aciebus  suturalibus  pticnc  Isevibus  aut  tenuiter  crenatis : 
i  tenuiter  porosfi :  tergi  calcare,  parvo,  angusto,  obtuso. 
Foss.  in  Patagonia. 

45.  Balanus  inclusus,  Darwin.     (*  Balanidee,'  p.  299,  Tab.  8,  fig.  10.) 

B.  testa  rufo-fusca :  radiis  latis,  marginibus  superioribus  aut  non 
obliquis  aut  modic^  ;  aciebus  suturalibus  cum  septis  plan^  denticulatis  : 
basi  porosa :  scuto  sine  adductoris  cristtl :  tergi  calcare  subangusto. 

Fots,  in  Angli&  et  Germania.  "  Miocen^  Formatione.'* 
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2.  ShligeHus — Acabta. 

1.  Acasta  tpongites,   Poli.      (Darwin,  'BalanidK,'  p.    308,   Tab.  9, 

fig.  1.) 

A.  parietibuB  carino-lateralibuB  fere  J  parietum  lateralium  latitadine : 
auperlicie  iDterna  parietum  plerumque  debiliter  coataii:  acuti  crial 
articulari  ad  exlremitatem  inferiarem  abrupt^  pnecuft:  ttr^i  calcve 
trimt^ato  rotiiiidato,  fer^  \  Tnlrce  latitudine. 

B(Ui. — la  Europe  et  Africi  meridion. 

2.  Aeatta  mlcata,  Lamarck.     (Darwin,  'Balanidte,'  p.  310,  Tab.  9, 

fig-  2.) 
A.  parietihuB carino-laleralibus fer&  ;5  parietumlateraliamlatitodine; 

parietum  eupi^rficie  intern^    pleruniqae  fortiter  costatft:    baaii   adc 
fortiter  crenatft :  teetfc  orificio  Bub-eziguo :    ter^  calcare  pleramqiK 
truDcato,  peene  ^  tbIvn  latitadine. 
Hab. — In  Australi&. 

3.  Aeatta  eyathu»,  Darwin.     ('  Balanidse,'  p.  312,  Tab.  9,  fig.  3.) 
A.  parietibus  carino-lateralibus  fer£^  parietum lateraliamlatitudiiie: 

radiia  ktioribus  quam  parietea  ;  bosi  ptcne  plaaa,  esigua :  tergi  calurt 

truncato,  ^  valvce  latitudine. 

Hab. — Jn  Madeira  et  ludi^  occid. 


.  Aea»ta  undalata,  Darwin. 


terae  striis  longitudiaalibus,  aeepe 
taCioribus :  tergi  calcare,  peene  -J  val' 
Fos».  in  Anjfii^.  "  Miocena  Furmati 


('Balanidie,'  p.  313,  Tab.  9,  fig.  4.) 
ipongites,"  sed  mnjore ;  bcoId  m- 
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lium  latitadine:  intiis,  paiietibus  et  basis  acie  leevibus:  tergi  crista 
articalari  brevi  prominente ;  calcare  acuminato. 
JSab, — In  Archipel.  Philippino. 

8.  Acasta  purpfirata,  Darwin.     (*  Balanidse/  p.  318,  Tab.  9,  fig.  8.) 

A.  test^  obscnr^  caeruleo-purpurea,  foraminibus  pairis,  membrana- 
tectis  inter  sataras  supr^  basin  proximis,  6 :  tergi  crista  articulari  per- 
brevi  prominente  ;  calcare  admodum  lato  rotundato. 

Hab, — In  Sumatra  et  Archipel.  Philippino. 

9.  Aeasta  sporillus,  Darwin.     ('  Balanidae/  p.  319,  Tab.  9,  fig.  9.) 

A.  test^  parpureo-fusci,  parietibus  intCis  fortiter  costatis  et  reticu- 
latis :  testee  Yalvis  carino-lateralibus  angustissimis,  ad  basin  non  exten- 
dentibus. 

Hab. — In  Sooloo  Insulis,  in  Archipelago  Indico  orient. 

3.  G«iM*— Tetraclita. 

1.  Tetraclita  porata,  Linn.     (Darwin,  'Balanidae/  p.  328,  Tab.  10, 

fig- 1) 

T.  radiis  (si  qui  raro  adsunt)  angustis ;  etiam  suturis  ssepe  nullis : 
testft  abrupt^  conica,  superficie  plerumque  corrosa,  stalactitiferain 
speciem  exhibente. 

JSab, — In  torridis  et  tepidis  ubique  maribus. 

2.  Tetraclita  serrata,  Darwin.     (' Balanidee,'  p.  333,  Tab.  10.  fig.  2.) 

T.  test&  obscur^  viridi-grise^,  costis  longitudinalibus  serratis  angustis : 
radiis  nullis :  sculi  cristis  (articulari  et  adductoris)  ca?itatem  usque  ad 
apicem  valvse  extendentem  formantibus. 

Hab, — In  Africa  merid. 

3.  Tetraclita  rosea,  Kraass.     (Darwin,  'Balanidee,'  p.  335,  Tab.  10^ 

fig.  3.) 

T.  testa  sordid^  alba,  subroseo  tincta;  parietibus  e  serie  unica  mag- 
namm  tubanim  formatis :  radiis  plerumque  angustis :  tergi  calcare 
aab-brevi,  lato. 

Hab. — In  Australia,  et  Africa  meridion. 

4.  Tetraclita purpuraacensy  W.  Wood,     (Darwin,  'Balanidse,'  p.  337, 

Tab.  11,  fig.  1.) 

T.  testa  depress'd,  pallida  purpurea  aut  sordid^  alba,  superficie  lon- 
gitudinaliter  costat^,  aut  corrosa  et  granulata :  radiis,  aut  etiam  suturis, 
nuUis,  aut  radiis  plane  formatis  et  latis,  marginibus  superioribus  basi 
parallelibus :  basi  membranacea :  scuto  transversa  elougato :  tergo 
exiguo,  calcare  per-brevi,  rutuudato. 

Hab, — In  Australia. 

5.  Tetraclita  costata,  Darwin.     (*  Balanidae,'  p.  339,  Tab.  11,  fig.  2.) 

T.  testil  depressa  sub-alb&,  plerumque  costis  longitudinalibas  ad- 
modiim  prominentibus,  10  *.  radiis  latis,  marginibus  superioribus  basi 
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psrallelis:  ba«i  calcareft:  unto  extern^  longitudiBoliter  Btiuto:  tergi 
calcBre  brevi  rotundato. 
Hab. — In  Archipel.  Philippino. 

0.  Tttraclita  vitiata,  Darwin.  ('  Balanidae,'  p.  340,  T»b.  1 1.  fig.  3.) 
T.  teatA  alba,  parte  auperiore  plerumque  roseo  tinctd;  superfidt 
irregulari ;  tiibia  parietalibus  adtnodum  irregularibus ;  radiii  modici 
latia,  marginibus  saperioribus  obliquia ;  alaram  aciebus  auturalibiu  pe> 
craesis  crenatis:  tergi  catcare  cum  augulo  basi-ecutali  Don  jonclo; 
calcaria  termino  Kquabiliter  rotundato. 

Hab. — In  AuBtrnli&  septentr.  et  orient.  «t  Archipel.  Philippino. 

7.  Tetracfita  cceruleKeni,  Spengler.     (Darwin,  'Balanidgc,'  p.  342, 

Tab.  11,  fig.  4.) 

T.  testfe  parte  auperiore  *iridi-ceeruleo  tincta,  longitudinal  iter  cot- 
tat&i  radiii  modice  Iati»,  marginibus  BUperioribus  obliquia:  teato 
nddiictonB  cristi  exigiiS,  articulari  admodiiRi  prorainente ;  ambabu 
ita  conjunctis  ut  caritatem  parvam  subcylindricam  efficiant:  tei^ 
CRlcare  cum  augulo  basi-scutali  non  juncto. 

Hab. — In  Aruhipel.  Philippino  et  Oceano  Pacifico. 

8.  TetracUla  radiala,  Oe  Blaiuville.     (Darwin,    '  Balanidte,' p.  343, 

Tab.  11,  fig.  5.) 

T.  teata  alb^  costig  longituUinalibna  approximatis  multia ;  radiii 
latia,  marginibus  supcrioribus  leviter  obliquis,  intiia  porosis:  teip 
crista  articulari  euprit  moduin  promiuente ;  calcare  cum  nngulo  bui- 
scutali  non  juncto. 

Hab. — In  lodiA  occid.  et  Auatralift:  sa^pe  nevigiis  suffixa. 

4,    Genut — Elminids. 

'  Balauidie, 
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4.  Blmmhu  nn^lese,  Darwin.     (<  Balanidse/  p.  353,  Tab.  12,  fig.  3.) 

E.  testa  longitadinaliter  costati,  sordide  alb^ ;  radiis  angustiBsiinis, 
marginibus  et  aciebus  laeTibus :  scuto  cum  adductoris  crista. 
Hab. — In  Australia. 

6.  6r«iw*— Pyrgoma. 

1.  Fyrgoma  Anglieum,  Leach.    (Darwin,  'Balanidse,'  p.  360,  Tab.  12, 

fig.  4.) 

P.  te8t&  abrupt^  conicd,  purpureo-rubrft ;  orificio  ovato,  angusto ; 
basi  porosft,  plerumque  k  coralio  exsertd, :  scato  et  tergo  subtriangu- 
laribus. 

Hab. — In  Magn&  Britannia  et  Europ&  meridionali,  et  Insalis  "  Cape 
de  Verde." 

2.  Pyrgoma  Stokesii,  Darwin.     (' Balanidae,'  p.  361,  Tab.  12,  fig.  6.) 

P.  teat^  modic^  conic4,  pallid^  purpureo-rubr&;  orificio  ovato;  basi 
ooD-poroB&,  in  coralium  profunde  condita  :  scuto  et  tergo  subtriangu- 
laribas. 

Hab. — In  India  occid. 

3.  Pyrgoma  cancellatum,  Le&ch.  (Darwin,  '  Balanidse,' p.  362,  Tab.  12, 

fig.  5.) 

P.  testa  drcnrnferenti^  plerumque  lobat4:  scuto  elongato,  adductoris 
criBt&  longe  infrii  marginem  basalem  descendente,  et  ad  rostralem  finem 
in  teamen  quadratum  producto :  tergi  calcare  vaivee  partem  saperio- 
rem  longitudine  quadruplo  superante. 

Hab, — In  Archip.  Indico.  orient.  (?) 

4.  Pyrgoma  conjugatum,  Darwin.  (' Balanidse,*  p.  364,  Tab.  12,  fig.  7.) 

P.  testd  paene  plana,  cristis  approximatis  radiantibus :  scuto  et  tergo 
inter  se  sine  suturd  calcifactis ;  scuto,  adductoris  crista  infr^  marginem 
basalem  descendente,  et  ad  terminum  rostralem  in  acumen  producto ; 
tergi  calcare  superioris  valvae  partis  longitudinem  fer^  aequante. 

Hab. — In  Mari  Rubro. 

5.  Pyrgoma grande,  G.  B.  Sowerbv,  jun.     (Darwin,  *  Balanidse,'  p.  365, 

Tab.  13,  fig.  1.) 

P.  testa  modic^  convcxa,  pacne  Iseyi:  scuto  et  tergo  inter  se  sine 
snturft  calcifactis  ;  scuto  limbo  occludente  par?o  instructo,  adductoris 
cristft  inirii  marginem  basalem  descendente:  tergo  quadrato,  calcare 
nnllo. 

Hab. — In  Arcbip.  Indico  orient. 

6.  Pyrgoma  milleponBy  Darwin.     (*  Balanidse,'  p.  367,  Tab.  13,  ^^,  2.) 

P.  testse  orificio  angust^-ovato ;    vagina   obscure  purpurea:    scuto 
multiim  elongato :  tergo  triangulo,  convezo,  calcare  nullo. 
Hab. — In  Arcbip.  Philippino. 

7.  Pyrgoma  dentatum,  Darwin.     (*  Balanidfie,'p  369,  Tab.  13,  fig.  3.) 
P.  Bcnto  multiim  elongato,  cum  prominentia  articulari  dentiformi : 
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tei^  mnvexo,  irregnUriter  triangiilo,  ioterdniD  < 


8.  Pyryoma  erenalum,  Q,  B.  Sowerbf .     (Danrin,  '  BaluiiilK,*  p.  370. 

Tab.  13,  fig.  4.) 

P.  acato  maltiim  elongtlo,  addactoris  cristi  infn  marginem  bwaltiB 
reflexum  deacendente:  tergi  calcare  lato  depreaao;  acnto  K  tetgo 
limbo  occludente  inetructiB. 

Hai. — Id  Archip.  Ind.  orient  et  PhiUppino. 

9.  Pyrpoma  numtieularia,  1.  E.  Gra^.     (Darwio,  '  Balanidn,'  p.  372. 

Tab.  13,  fig.  5.) 

P.  testft  irregnlari,  murine  exteriore  asp«ro;  orifido  minnto  n- 
tnodo :  acnto  et  tergo  mnltom  elongatia,  inter  ae  sine  aatari  eald&ctii, 
Umbo  occludente  lato  inatmcUa. 

Hab. — In  Arcbip.  Indico  orient. 

6.  Sub-Gemu — Crecsia. 

1.  Cretuia  tptKuloia,  Leach,  (Darwin,  'Balanidee,  p.  376,  Tab.  13,  ig< 
6,  etTab.  14,  fig.  G.) 
Sab. — In  Maribai  torridia. 

7.  Genua — Cbelonobia. 

1.  Chelonobia  te»ludinaria,  Lina.  (Darwin,  '  Balanidce,'  p.  392,  Tib. 
14,  fig.  1  etfig.  5,  Tab.  15,  fig.  I). 

Ch.  tests  conicft,  depress^,  gravi;  radiia  snbangastiB,  depreesit  pie- 
rumqne  utrinque  acrobicnlatis. 

Bab. — In  tepidis  et  tonidis  ubique  Maribas ;  teBtadinibna  affixa. 
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[Seetio  ffO 

8.  Crenus — Coeonula. 

1.  Coronula  bakenaris,  Linn.     (Darwin,  'Balanidae,'  p.  415,  Tab.  15, 

fig.  2,  Tab.  16,  fig.  3  et  5.) 

B.  testa  multilkm  depress^,  costis  longitudinalibus  planatis,  aciebua 
earam  simplicibus ;  orificio  hexagono-rotundato ;  radiia  teatse  ipsius 
cimaaitadinem  psen^  sequantibus ;  valvia  opercularibus,  4. 

Hab, — In  Oceano  meridionali. 

2.  CoroHula  diadema,  Linn.      (Darwin,   'Balanidse,'  p.  417*  Tab.  15, 

fig.  3.) 

C.  te8t&  coroniformi,  costia  longitudinalibas  convezia,  aciebus  earum 
crenatia ;  orificio  hexagono ;  radiia  modic^  craasia,  admodum  latia ; 
tergia  nullis  aut  rudimentariis. 

Hab. — In  Oceano  aeptentrionali. 

3.  Coronula  regitue,  Darwin.     (Balanidae,  p.  419,  Tab.  15,  fig.  5.) 

C.  teati  globoso-conica  aut  depressa,  costis  longitudinalibus  multilin 
planatis,  aciebus  earum  crenatis,  superficie  striata,  granulata  ;  orificio 
nezagono ;  radiis  tenuibus  ^  testae  valves  crassitudinem  non  superanti- 
boa ;  tergis  nullis. 

Hab. — In  Oceano  Pacifico. 

4.  Coronula  barbara,  Darwin.     (' Balanidae,'  p.  421,  Tab.  15,  fig.  6). 

C.  testa  (probabiliter)  coroniformi,  costis  longitudinalibus  convexis, 
aciebus  earum  crenatis,  superficie  interna  ct  externa  cristis  trans- 
▼eraia  aspera ;  radiis  modic^  crassis ;  spatio  inter  radios  et  alaa  solids 
impleto. 

Fo$8. — In  AngliA,  "  Red  Crag  Formatione.'* 

9.  Genu9 — Platylepas. 

1.  Platylepas  bissexlobata,  De  Blainville.    (Darwin, '  Balanidse,  p.  428, 

Tab.  17,  fig.  1.) 

P.  testft  iineis  transversis  incrementi  conspicuis;  parietibus  porosis; 
vagini  ad  dimidium  parietum  vix  descendente. 

Hab. — In  Mediterraneo  ;  Africsi  occid. ;  India  occid. ;  Australia  sep- 
tentrionali. 

2.  Platylepas decorata,  Darwin.   (*  Balanidae,*  p.  429,  Tab.  17,  fig.  2.) 

P.  teata  costis  longitudinalibus  tenuibus,  parte  earum  inferiore  glo- 
bnlia  minutis  decorata ;  parietibus  non  porosis ;  membrana  basali  pari 
cum  testi  convexitate. 

Hab. — In  Oceano  Pacifico. 


10.  Genus — Tubicinella. 

1.  Tubicinella  trachealis,  Shaw.      (Darwin,    'Balanidse,'  p.  431,  Tab. 
17,  fig.  3). 
Hab* — In  Oceano  Pacifico  meridionali. 
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11.  Gentu — Xekobaunds. 

I.  Xewbalani$ gloUcipitU,  Steenstrap.    (Danrin, ' Balanidge,'  p.  440, 
T«h.  17,  fig.  4.) 
Hab. — In  Oceano  Atlanlico  BeptentrionkU. 

12.  Gentu — Chthamalus. 

1 .  Chthatnaltu  tlellafus,  Foli.     (Darwin, '  Balamdie,'  p.  455,  Tab.  18, 

fig.  1.) 

Ch.  teat^  albS  aut  grieea,  plemmque  moltikni  corroafi  et  pnactii 
ndiia  (si  qui  adsunt)  aiigustis,  aciebua  sittunlibus  teniUBaim^  cr- 
natii;  tergo,  mUBcali  depresiom  criatii  ioM  marginem  bamlem  ni 
depeadentibuB. 

Hab. — In  Europa;  Americi  sept,  j  Branli&j  Man  Rnbro;  Chini: 
Galifomii  aepteut. 

2.  ChlAamaliu  animnaliu,    Darwin.     ('  BalanidK,'  p.  460,  Tab.  18, 

fig.  2.) 

Ch.  testa  conicl,  plenimqne  leevi;  nisi  profundi  corros^  pallide 
•ordid^  earned ;  auturis  semper  diatinctia ;  ndiis,  et  qd  adiDnt, 
aciebua  auturalibua  per-ltevibua. 

Hab. — In  Auatr^ii. 

3.  CA(Aania/ii#«>ro(i(*,  Darwin.  ('Balanida/ p.  461,  Tab.  IS.fig.  4.) 
Ch.  testu  alba  aut  griacft;  vaginfi  et  valvia  opercularibua  membnoii 

flnibriatii  plemmque  veatitia ;  lergo,  angulo  basi-carinali  dependente  K 
acuniinato. 

//d6.— In  Chilia,  PeruTiS. 

■1.  CAtAamalit/ittiu,  Darwin.     ('Balanid«,'  p.  462,  Tab.  16,  fig.  6.) 

Ch.  teatii aubfuscfi,  plicate  ;  orificio  longitudine  duplo  majore  qoua 

latihido;  tei^  triangulo,  lequilaterali,  marginibus  basaJibuaet  canaait- 

\>\]*  V'viKT  (>rHiiiiiu'ii(ib»s 
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tentia  ant  ex  interplicatu  laminiB  obliquis  formatis;  basi  membra- 
naced,  aed  cingente  projectorft  ex  parietum  marginibus  basalibna  infleiis 
fermati :  acnto  et  tergo  inter  ae  proraus  calcifactis 
H<^. — Id  Arcbip.  Fbilippino. 

8.  Ckthamtdua  teabronu,  Darwin.  (■  Balanidtc,'  p.  468,  Tab.  19, 
fig.  2.) 

Cb.  tegci  (ai  bent  coneervetar)  obacur^  purpureo-fuaca ;  Buturia  ex 
interplicatis  iaminis  obliquis  (sed  raro  bea^)  forruatia  ;  tergo,  cum  mua- 
call  depressariB  fo«i&  profunda  aDgi»t&,  ad  angntain  baai-cariDalem. 

Uab. — In  AmerlcK  merid.  littore  merid.  et  occid. 

13,  Genua — Chau^sipho. 

1.  Chantaripho  eolumna,  Spengler.    (Darwin,  'Balauidw,'  p.  470,  Tab. 

19,  fig.  3.) 
Cb.  Buturia,  oiai  in  recenter  natis,  plerumqne  et  intern^  et  extern^ 
obliteratia ;  tergo,  cum  depreBsoria  muaculi  fotsiB  parvia. 
Bab. — Id  Australia. 

2.  Chamatipho  teutellifarntit,  Darwin.     (' Balanide,'  p.  472,  Tab.  19, 

fig.  4.) 

Cb.  rostro  per-exiguo,  elongnto,  triaugulo :  testa:  valvarum  latera- 
liom  DDaqueeque  cum  foramine,  et  cariii&  cum  duobus  similibus 
fbraminibua ;  quse  4  in  columnaa  tubolarea  testaceaa  conducunt. 

Hab.—la  China  (?) 

14.  Oenva — Pachtlasha. 

1.  Paehylamta  ffiffanteum,  Philippi.  (Darwin, 'Balanidte,' p.  477,  Tab. 

19.  fig.  5.) 
P.  teata  et  operculo  sordide  albis;  testse  valva  lateiali  et  carino- 
latersU  alia  similibua  in9tTuct&. 
Hab. — In  Mari  Mediterraneo. 

2.  Paekylamta  aurantiaeum,  Darwin.     ('  Balanidse,  p.  480,  Tab.  20, 

iigi) 

P.  teeti  aurantiaco  ttncti;  ad  spedem  eiternam,  quasi  i  4  solium 
tesUe  Talvig  formati,  ideJ)  quj>d  laterales,  et  carino-lateralei  valvte 
Qtrinque  obscurft  fissur^  solbm  aepacantur. 

Hob. — In  Australia. 

15.  Genu* — OcTOUERis. 

1.  Oetomerii  angulota,  G.  B.  Sowerby.     (Darwin,  'Balanide,'  p.  48:1, 

Tab.  20.  fig.  2.) 
O.  teatA  sordid^  alb4,  Baperii,  aoIid&;  alia  craaais,  aciebua  autaralibus 
obtoai  crenatia. 

Hob. — In  AfricA  merid. 

2.  Oetomeris  brunnea,  Darwin.     ('  Balanids,'  p.  484,  Tab.  20,  fig.  3.) 
0.  testa  nibro-rusca  depreBsA,  tenui,  longitudinal  iter  aulcis  tenuibus 

•ignatft;  tergi  margtne  baaali  leviter  in  angulnm  flei&. 
Hab. — In  Archip.  Pbilippino. 
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16.  OmtM — Catofhbadiids. 

1.  Catophragmui polyraervt,  Darwia.      (* Balsnids,' p.  487.  Tib.  30, 

fig.  A.) 
C.  bABi  mcmbranAcea :  t\u%  appcudicibas  canditlibae. 
Hab. — In  Australia. 

2.  Catophragmut  imbricalM,  G.  B.  Sowerby.     (Darwin,  'Balanids,' 

p. -190.) 
C.  baei  calcarei :  cum  appendicibns  caudalibua. 
Hah. — In  Indii  Occident. 

2.  Fain.  Vbbkccid^. 
1.  Genat — Vereedca. 
1    Vemtea  StrSmia,'iliMeT.     (Darwin,  'Balanidre,'   p.  518,  1A.%\, 
fig.  1.) 
V.  Bcuto  mobili,  cristi  articulari  inferioie  dimidiam   breri*  criitB 
articularis  superioria  latitudinem  non  eeqnante :  teatfi  plerumque  IiHigi- 
tudiDaliier  sulcat&. 

Hab. — In  Europe ;   Man  Rubro. 

2.  Ferruea   Imvigala,  O.  B.  Sowerby.     (Darwin,  '  BalanidK,' p.  Sid, 

Tab.  21,  fig.  3.) 
V.  Bcnto  roobili,  crista  articulari  inferiore  latiore  quam  brevis  criiti 

aiticularis  EtipiTior;   tcrgo  mobili,  latitudinc   majore  quam  altitoiio, 
crista  articulari  auppriore  in  terminum  aubacutum  producto. 
Hab. — In  America  merid. 

3.  Verruca  Spengleri,  Darwin.     ('  Balanidae,"  p.  521,  Tab.  21,  flg.  2.) 
Sen  to  mobili,  ciim  ad  duct  oris  musculi  cristA  acut^  recti,  mediali; 

Bculo  immoVili  noil  iiiajore  qtiam  immobile  tcrgui 
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•olftm  dente  intemo  ambonali  instracto;  peduncaii  parte  saperiore 

fU8C&. 

Hab, — In  Oceano,  paene  ubique. 

2.  Lepas  Hillii,  Leach.     (Darwin,  'Lepadidee/  p.  77,  Tab.  1,  fig.  2.) 

L.  vaWis  laevibuB ;  scutorum  dentibus  iuternis  umbonalibua  uullis ; 
carini  k  caeteris  Talvis,  furca  etiam  a  scutorum  banali  margiue, 
panlulum  distante;  pedunculi  parte  superiore  aut  pallida  aut  auran- 
tiaci. 

Hab. — In  Oceano,  paene  ubique. 

3.  Lepas  atueri/era^  Linn.  (Darwin,  '  Lepadidae/  p-  81,  Tab.  1,  fig.  4.) 

L.  valvis  approximatis  leviter  sulcatis  (tergis  praecipu^) ;  scuto  dextro 
dente  forti  intemo  umbonali,  laevo  aut  dente  exiguo,  aut  mera  crista 
inatnicto ;  margine  occludenle  arcuato,  promineute ;  pedunculi  parte 
aaperiore  aurantiacd. 

Hab. — In  Oceano,  paene  ubique. 

4.  Lepas  pectinata,  Spengler.     (Darwin,  '  Lepadidae,'  p.  85,  Tab.  1, 

fig.  3.) 

L.  val?i8  tenuibuB,  erased  sulcatis,  saepe  pectinatis ;  scutorum  crista 
promiuente  ab  umbone  ad  apicera,  juxta  marginem  occludentem,  per- 
iinente;  furcae  carinalis  cruribus  inter  angulos  135°  et  180°  di?er- 
gentibuB. 

Sab, — In  Oceano  Atlantico,  sept,  et  meridionali. 

5.  Lepas  australis,  Darwin.     ('  Lepadidac,'  p.  89,  Tab.  1,  fig.  5.) 

L.  val?is  glabris,  tenuibus,  fragilibus ;  scutorum  dentibus  umbonali- 
buB  utrinque  internis ;  cariuae  parte  Ruperiorc  lata,  plana,  supr^t  fur- 
cam  vald^  constricta;  furcae  cruribus  latis,  planis,  tenuibus,  acuminatis, 
intermedio  margine  non  refiexo. 

Hab. — In  Oceano  meridionali. 

6.  Lepaa  fascicularUy  Ellis.      (Darwin,  *  Lepadidac,'  p.  92,  Tab.   1, 

fig.  6.) 
L.  valyis  glabris,  tenuibus,  pellucidis ;  caring  rectangule  flexa,  parte 
inferiore  in  discum  planum  oblongum  expansa. 
Hab. — In  Oceano  torrido  et  tepido,  paene  ubique. 

2.    Genius — P(ECILASMA. 

1.  PoBcilasma  Kcempferi^    Darwin.       (*  Lepadidae,'   p.    102,  Tab.   2, 

fig.  1) 

P.  valvis  5 ;  carinae  basi  truncate  et  cristatft :  scutorum  dentibus 
internis  umbonalibus  fortibus:  tergonim  acumine  basali  truncato,  mar- 
gini  occludenti  paene  parallelo. 

Hab.  in  Japani^. 

2.  Pcecilasma  aurantia,  Darwin.      ('  Lepadidse,'  p.  103,  Tab.  2,  fig.  2.) 

P.  valvis  5  ;  carinae  basi  truucata  :  scutis  ovatis,  margine  basali  per- 
brevi,  dentibus  parvis,  internis,  umbonalibus  instructo :  tergorum 
acumine  basali  perobliqu^  truncato. 

Hab. -'In  Insula  Madeira. 
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3.  Pteeiltuma  craua,  1.  E.  Ony.     (Darwiu  '  LipadidK,*  p.  107,  Tib- 

2.  fig.  3.) 

P.  Talvis  5  ;  cu-iate  termino  ba«ali  in  diacnm  parTum  iDfouam  pro- 
ducto:  BcutJB  conrexU,  dcntibos  interoU  umboaalibiu  noUia;  te^i 
pKDe  rudimentalibus,  rU  carinft  latioribus. 

JTab. — lu  iDButa  Madeirft. 

4.  Pcecilatma  Jiiaa,  Darwin.     ('  Lepadidfe,'  p.  109,  Tab.  2,  fig.  4.) 
P.  valvis  7%  scuto  utroque  h  duobus  juxtapoBitia  ftegmeatia  formato; 

aegmento  tdtero  intus  denlato  :  tergis  brevibus,  ter  aut  quater  carinii 
latioribus:  carinse  termino  baaali  in  discumparvuiaanguatum  iDfoMam 
prodiicto. 

Hab. — In  Arcbipel.  Philippino. 

5.  Pmeilaama  ebumea,  Hinds.     (Darwin,   'Lepadidee,'  p.    112,  TA. 

2.  fig.  5.) 

P.  valvis  3 ;  sciitia  ncuminatii,  ovatis ;  ad  peduncnlnm  pene  ttant- 
vera^  RpectanCibus ;  dentibus  internia  umboaalibaa  fortibua:  t«^ 
nuliia ;  carinee  ternutio  baeali  in  discum  amplura  oblongam  infoMum 
producto. 

Hab. — Id  Novft  Guinea. 

3.  Geiaa — Dicbelaspis. 
1.  Dichtlaspi»  Warwickii,  3.  E.Qnj.     (Darwin,  '  Lepadidae,' p.  120, 
Tab.  2,  fig.  6.) 
D.  aculorum  aegmento  baaali  duplo  latiore  qnam  aegmentum  ocda- 
dene :  tergorum  parte  inferiore  paul6  latiore  quam  occludeaa  scatonin 
segmeutiiiD. 

Hab. — Id  Archipel.  Indico  oriental). 


2.  DichelaspU  Gratfii,  Darwin.     ('  Lepadidee,'  p.  123,  Tab.  2,  fig.  9.) 
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5.  Dickelaspit  orthogonia,  Darwin.      (<  Lepadidae,'  p.   130,  Tab.  2, 
fig.  10.) 

D.  scutorum  basali  segraento  angustiore  quam  occludens  segmen- 
tam ;  loogitudine  fere  dimidisl ;  duoriim  segmentorum  junctione  cal- 
careft:  tergorani  proaiinentiia  marginalibus  inasqualibus  5:  caring 
deorsum  in  parvo  calyce  lunato  terminate. 

Hab.—Q) 

4.  Genu9 — Oxtnaspis. 

1.  Oxynaapi9  celata,  Darwin.     (' Lepadidse/  p.  134,  Jab.  3,  fig.  I.) 
Hab. — In  InsoM  Madeird. 

5.  Genw — Conchoderma. 

1.  Conchoderma  aurita,  Linn.     (Darwin,  'Lepadidae,'  p.  141,  Tab,  3, 

fig.  4.) 

C.  capitulo  duobus  tnbularibns  quasi-auribus  instructo,  pone  terga 
rndimeutalia  (saepe  nidla)  positis :  Bcutis  bilobatis :  carind,  nnllft,  aut 
otuniuo  riidimontali :  pediinciilo  longo,  a  capitulo  distincte  separato. 

Hab. — In  Oceano,  paen^  ubiqiie. 

2.  Conchoderma  virgata,    Spengler.     (Darwin,    'Lepadidae,'  p.    146, 

Tab.  3,  fig.  2.) 

C.  acutis  trilobatis :  tergis  inttis  concavis,  apicibas  introrsiim  leviter 
carvatis:  caring  modic^  leviter  curvatA:  pedunculo  in  capitalum 
coaleacente. 

Hab.— In  Oceano,  paen^  ubique. 

3.  Conchoderma  Hunteri,  Owen.     (Darwin,  '  Lepadidae,  p.  153,  Tab. 

3,  fig.  3.) 

C.  Yalvis  angustis :  acutis  trilobatis,  prominentia  laterali  non  latiore 
quam  inferior:  tergorum  parte  nuperiore  paene  rectangulfe  secundtiin 
apertorae  marginem  flex& :  caring  valde  arcuatA :  pedunculo  brevi,  in 
capitulum  coaleacente. 

Hab. — In  Oceano  torrido,  ant  Indico,  aut  Pacifico. 

6.  Genus — Alepas. 

1.  Alepas  minutoy  Pbilippi.     (Darwin,  'Lepadidae,'  p.   160,  Tab.  3, 

fig.  5.) 

A.  apertura  non  proniinente,  capituli  longitudinis  vix  tertiam  partem 
aequante :  acutis  corneis,  paene  absconditis :  iongitudine  tota  ad  quartam 
unciae  partem. 

Hab. — In  Mari  Mediterraneo. 

2.  Jlepas parasita,  S.  Rang.     (Darwin,  'Lepadidae,*  p.  163.) 

A.  apertura  non  prominente,  capituli  longitudinis  f  aequante:  scutis 
corneis :  Iongitudine  tota  ad  2  uncias. 

Hab. — In  Mari  Mediterraneo  et  Oceano  Atlantico  septcntriouale. 

3.  Alepas  comuta,  Darwin.     ('Lepadidae,'  p.  165,  Tab.  3,  fig.  6.) 

A.  apertura  parva,  leviter  prominente  :  scutis  nuUis :  capitulo  pie- 
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ruDique    tribna,  parvis,  compreBan  emineotiM   tecandum  cuinalem 
marginem  instnicto. 

Hab. — In  IdsuIib  Indicia  occidental ibns. 

4.  Jleptu  tvbtilota.  Quay  et  Gaimard.     (DnnriD,  '  Lepadidte,'  p.  169.) 
A.  aperturS  perva  prominente  et  tubuIoB& :  Bcutia  et  prominentiii 

secundilm  mirginem  carinalem,  nullia. 
Hab.~ln  Nova  Zealandia. 

7.  GeHut — Anblasha. 

1.  Anelatma  squalicola,  LoT^n.     (Darwin.  'Lepadidte,'  p.  170,  Tab.  5, 
fig.  1-7.) 
Hab. — In  Man  septentrionali,  sqaalis  affiza. 

8.  Genua — ALcrppB. 

1.  Jleime  lampat,  Hancock.     (Darwin,   'Babuude,'  p.  530,  Tab.  22, 
etTab.23,  fig.  16-19. 
Aad.~— Littoribna  Anglids,  moUnscit  condiU. 

9.  Gejoit — Ibla. 

1.  Ibla  Cuminffii,  Darwin.     (' Lepadidse,'  p.  183,  Tab.  4,  fig.  8.) 

I.  (fam.)  yalvanim  marginibus  lateralibus,  et  aiiperficie  interiort, 
cKroleia  ;  pednnculi  spinis  plerumque  anDulia  cEcruleo-fuacia. 
Bab. — In  Archipel,  Fhilippioo,  et  littore  Burmah. 

2.  Ibla  quadrivalvit,  Cuvier.     (Darwin,  '  Lepfldida,'  p.  203,  Tab.  4, 

fig.  9.) 
I.  (Herm.)  valna  et  pedunculi  apinia  Bub-flavis;  basali  tergonun 
angulo,    intrare&m    apectanti,  hebete,   quia  margo   carinalia   inferior 
'~     ''■  quam  ma/^o  scutalis  prominet. 
ridionaii. 
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3.  SealpeUum  omatum,  J.  £.  Gray.     (Darwin,  '  Lepadidse/  p.  244, 

Tab.  6,  fig.  1 .) 

S.  (Foem.)  valvis  14,  snb-rufis;  sub-carina  DuUa;  lateribus  superi- 
oribus  quadranti-formibus,  area  crena  profunda  notato. 
Hab, — In  Africa  meridionali. 

4.  SealpeUum  raeiratum,  Darwin.  ('  Lepadidse,'  p.  259,  Tab.  6,  fig.  7.) 

S.   (Herm.)   valvis   15;    rostro  per-magno;    8ub-carin^  preesente; 
laterum  paribus  quatuor ;  pari  superiore  pentagono. 
Hab. — In  Archipel.  Philippine. 

5.  Sealpelivm  Peronii,  J.  £.  Gray.     (Darwin,  'Lepadidse,'  p.  264, 

Tab.  6,  fig.  C.) 

S.  (Herm.)  valvis  13;  sub-carini  prsesente ;  laterum  paribus  tribus ; 
pari  superiore  multiim  elongato ;  pedunculi  squamis  calcareis  nullis. 
Hab. — In  Australia. 

6.  SealpeUum  Darwinianum,  Bosquet.     ('  Monograph.  Crust.  Foss.  de 

Limbourg,*  Tab.  4,  fig.  1-5.) 

S.  caring  ad  angulum  115^flexa,  umbone  centrali,  costis  tenuibus 
ab  umbone  utrinque  radiantibus ;  carinse  tectis  et  superioris  et  infeiioris 
partis  rectis,  planis,  Icevibus. 

Foss, — In  Cretacea  superiore  Formatione. 

7.  SealpeUum  Haffenovianum,  Bosquet.     (Idem,  Tab.  4,  fig.  13-16.) 

S.  carinse  umbone  ad  ^  totius  ab  apice  longitudinis  posito ;  carinse 
tecto  piano,  utrinque  sulcato;  parietum  et  intra-parietum  confiuentium 
parte  superiore  soluramod6  cristis  instructo  ab  umbone  radiantibus. 

Foss, — In  Cretacea  superiore  Formatione. 

8.  SealpeUum  radiatum,  Bosquet.*     (Idem,  Tab.  4,  fig.  17-18.) 

S.  scuti  superficie  cristis  tectd,  inter  se  aliquanttim  distantibus,  ab 
umbone  radiantibus  ;  scuti  umbone  prop^  medium  marginis  occludentis 
posito ;  termino  superiore  truncato,  lato,  non  acuminato. 

Foss, — In  Cretacea  superiore  Formatione. 

[Sectio  tt-] 

9.  SealpeUum  rutUum,  Darwin.  (*  Lepadido;,'  p.  253,  Tab.  6,  fig.  2.) 

S.  (Foem.  an  Herm.)   valvis  14  sub-rnfis;  sub-carin&  nulla;  carinse 


•  Scalpclli  4  aliai  species  fossilcs,  ad  sceundam  generis  sectiouem  pcrtinentes, 
h  Dom.  Bosquet  descript»  ct  nominata)  sunt.  Jam  cum  (jquidcm,  ubi  valval 
disiunctn  rc|)eriuntur,  nomina  specifica  non  nisi  carinis  (et  intcrdiim  scutis) 
tribuere  soleam,  S.  pulchellum,  Bosq.,  hie  insererc  non  possum,  cujus  scuti  aut 
carime  fragmeuta  valdo  imperfecta  solum  re[)erta  sunt.  ScalpeUim  gracile^ 
S.  pyffm/eitm,  et  S.  radiatum,  Bosq.,  omnia  Scaljk'llo  maxima  et  ejus  vurieta- 
tibus  tarn  prope  associantur,  ut,  cum  ips(;  sperimina  nou  vidcrim,  ciiaractcres 
breves  diagnosticos  hie  cxhibcre  nou  audeam.  Veruntamen,  cimi  Dom.  Bosquet 
sc  hujus  rci  pcnitus  pcritum  sc  probavcrit,  longissimc  abest  ut  in  dubium  vocarc 
vclim  quin  hs  species  revcm  distinct.\-  existaut. 
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Ucto  piano,  utrinque  cruia  rotuodatft  instracto,  mar^gcine  banli  tno- 
calo.    Lateribus  lupfriuribaa  latitadine  dupio  longioribua. 

10.  Sealpellum  eilloMtm,  he^ch.    (Darwin, 'Lepadidc,' p.  274,1^1.6, 
fig.  8.) 

8.  (Herm.)  valris  N  ;  aub-rostro  et  aub-caiina  pnesentibna ;  caiint 
ptene  recti ;  laierum  paribu*  tribui,  pari  Buperiore  tiiasgnlo. 
Hab. — In  maribua  orientaltbna. 

11.  Sealpellum  guadralum,  Dixon.     (Dsrwiii,  '  Lepad.  Pon.'  p.  22, 
Tab.  1,  fig.  3.) 

S.  tecto  parietibuBque  carinn  planip,  IteHbua,  aimplicibna,  margine 
baaali  fere  rotundato.  Lateribua  auperioribua  qninque-latenlibu, 
iKTibua. 

FoM. — In  "  Eoccni  Pormatione''  Anglica. 

12.  SealptUiimfo»ttita,  Darwin.  ('Lepad.  Fosa,'  p.  24,  Tab.  I,  fig. 4.) 
S.  carinA  intra-parietibaB  iuatructa ;  tecto  utrinque  coatia  magoU, 

tnmidiB,  superue  pUaatia,  marginatoj  margint  ' 
Lateribus  Huperioribu*  quinque-laterelibus,  c 
apicc  ad  marginem  baiialem  continuatiB. 
Fott. — Id  Cretnce^superiore  Formatione. 

13.  Sealpellum  maximum,  J.  Sowerby.    (Darwin,  'Lepad.  Foaa,'  p.  2fi, 
Tab.  2,  fig.  1-10.) 

S.  carittii  intra-pnrieiibuB  instructa;  Ucto  subaugulari  Tel  anbcaii- 
nato ;  margine  bnsali  rectangvilariter  acnto ;  tota  valvfi  plas  minuaTC 
inlrorBilm  arcuntii,  sei\    margine  intcrno  fere-rrcto;  tecto  tcmniTent 

tilua  minuBve  convexo ;  sapcrficie  pieiie  leevi,  Bttiis  paucis  obaoletii 
aDgitiidinalibua  elevatiai  tecttim,  parietes,  et  intra- parietea  inter  at 
coHtie  piua  minus  re  prooiiaeatibua  aeparantur. 


^p^^"-^^*^ 
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14.  Scapellum  Uneaium^  Darwin.      ('Lepad.  Foaa.*  p.  35,  Tab.  2,  fig. 

11,  12.) 

S.  superficie  tola  carinse  lineia  teDuibus,  rotundatis,  longitadinalibus, 
proxirois,  niicroscopicis  obtecta;  cristse  centralis  costd  crassiore; 
Goatia  duabus  vel  tribus  tectum  et  parietes  aeparantibus ;  latitudine 
▼alvse  circa  dimidium  altitudinis  sequante ;  intra-parietibua  latiusculis, 
nalla  costa  conspicua  a  parietibus  separatis ;  apice  solids  repleto,  ali- 
qoantuluro  libere  promiiiente. 

Fos9. — III  Cretacea  inferiore  Formatione. 

15.  Scapellum  hastatum,  Darwin.      ('Lepad.  Fobs.'  p.  37,  Tab.   2, 
fig.  13.) 

S.  caring  in tra-parietibuB,  iutr^  paululi^m  poBitis,  instruct^;  valvd 
toti  introrsdm  vald^  arcuata,  margine  interno  non  recto;  margine 
baaali  acuto,  lanceolato;  valva  tenui,  Isevi,  tecto  transversa  leniter 
arcnato;  parietibus  k  tecto  vix  disjunctis. 

Fo8s.— In  "  Grey  Chalk,  Dover." 

16.  Scalpellum  angustum,  Dixon.     (Darwin,  'Lepad.   Fobs.'  p.  37, 
Tab.  1,  fig.  2.) 

S.  carina  angusta,  introraiUm  vald^  arcuata ;  tecto  k  parietibus  rect- 
angul^  inflexis  costa,  (ut  videtur)  disjuncto ;  intra-parietibus  usque  ad 
dimidium  valvse  pertinentibus,  deinde  obliqu^  et  abrupte  truncatis ; 
margine  basali  acute  cu^pidato. 

Fass. — In  Cretace^  Formatione. 

17*  Scalpellum  quadricarinatum,  Reuss.     (Darwin,  Lepad.  Fobs.*  p. 
38.) 

S.  carin'A  intra-panetibus  latis  (ut  videtur)  instruct^ ;  tecto  trans- 
▼era^  piano,  Isevi,  costa  prominente  utrinque  marginato;  margine 
baaali  abrupt^  truncato. 

Foss. — In  "  Untem  Planer-Kalke,  Bohemia." 

18.  Scalpellum  trilineatum,  Darwin.     (Lepad.  Fobs.'  p.  38,  Tab.  1, 
fig.  5.) 

S.  carinse  tecto  transversa  leniter  arcuato,  subcarinato,  costa  centrali 
et  costis  duabus  lateralibus,  rotundatis,  tumidis;  parietibus  angustis 
leviter  concavis,  rectangul^  infiexis. 

jPow.— In  ••  Grey  Chalk,  Dover." 

19.  Scalpellum  simplex,  Darwin.    ('  Lepad.  Foss.'  p.  39,  Tab.  1,  fig.  9.) 

S.  carinsL  Isvi ;  parietibus  angustissimis,  rectangul^  infiexis ;  tecto 
subcarinato,  transverse  mediocriter  arcuato ;  margine  basali  rectangule 
acnminato. 

Fo8s, — In  "  Lower  Greensand." 

20.  Scapellum   arcuatum,  Darwin.     ('Lepad.   Foss.'  p.  40,  Tab.    1, 
fig.  7.) 

S.  valvarum  lineis  angustis  elevatis  ab  apice  radiantibus :  carinse  tecto 
tnmaverae  leniter  arcuato,  et  parietibus  rectangul^  infiexis,  leniter  con- 
cavia,  laevibuB. 

Fau.—ln  "  Gault.'* 
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21.  Sealpeltum  toliduluwi,  StwDatnp.  (Dwin, '  Lepsd.  Fom.' p.42. 
Tab.  1,  fiff.  8.) 

S.  ralTanim  lineii  latiuMnilta  eleratia  ab  apice  radiantibtu.  Cuiiue 
parte  aaperiori  libert  promiDente,  et  criati  ceotrali,  interna,  longitodi- 
nali  instructa. 

Fott. — Id  Cretacei  auperiore  FormatiDne  ;  Scanift. 

22.  Scalpetlum  tuberculalum,  Darwin.  ('  Lepad.  Foss.'  p.  43>  Tab.  I, 
fig.  10.) 

S.  valTarum  lineia  tenuibaa,  tubercnlatis,  eievatia,  ab  apice  radianti- 
bua:  carin»  tecto  transTera^  leaiter  arcuato,  et  parietiboa  atriitii: 
acuti  umbone  prope  in  medio  marginia  occludentia  poaito,  cottii 
doobus  ab  nmbane  ad  angulum  basi-tateTalem,  et  ad  bacalia  ma^aii 
medium  decnrrentibue. 

Fott. — In  Cretacea  Formntione. 

23.  Sealpellum  temtporealum.  Darwin.  ('Lepad.  Foaa.'  p.  44,  Tab.  1, 
«g.  6) 

S.  carina  ignotS :  ccuti  costia  duobua  ab  umbone  ad  angnlnm  bui- 
lateralem  et  ad  marginia  basalls  medium  decurrentibaa ;  anperfM 
inter  banc  costam  et  marginem  occludentem  lineia  tennibna,  longitnili- 
nalibua,  elevatis  iDBtructa. 

Fo««. — In  Cretace^  auperiore  Formatione;  Scania. 

24  Sealpellum  {?)  erette,  Steenatrup.  (Darwin,  'Lepad.  Foaa.'  p. 45, 
Tab.  1,  fig.  II.) 

S.  Talvis  l«evibus  tenuiaaimis;  acuti  umbone  prope  medium  marjji- 
nia  occlndentia  poaito  ;  costia  tribus  obacuria  ab  umbone  ad  angnlw 
tergo-latera)em  et  basi-lateralem,  et  ad  medium  margiuia  baaalii  decor- 
rentibua:  carinee  apice  et  margine  basali  acntisi  diatincti  pahctei 
abaunt. 

FoM. — In  Cretacea  Formatione. 
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2.  Pollieipei  elegans^  Leuon.     (Darwin,  '  Lepadidse/  p.  304.) 

P.  capitulo,  valvamm  duobus  aut  pluribus  sub  rostro  verticillis  in- 
atmcto :  valfis  et  pedanculi  squamis  rufo-aurantiacis :  squamarum 
Terticillis  densiB  symmetric^  dispositis. 

J7a6.— In  Peruvid  et  Mexico. 

3.  Pollieipes  poljfments,  6.  B.  Sowerby.     ('Danrin,  ^  Lepadidse,'  p. 

307,  Tab.  7,  fig.  2.) 

P.  capitulo,  falvarum  duobus,  tiibus,  aut  pluiibus  sub  rostro  verti- 
eiUU  instructo;  valvis  sub-fuscis;  lateribus  k  supremo  ad  infimum 
gndatim  quoad  magnitudinem  positis ;  carinae  margine  basali  (intror- 
tikm  spectanti)  ad  medium  excavato ;  pedunculi  squamarum  Terticillis 
densis,  symmetric^  dispositis. 

Hab. — In  California  et  Oceano  Pacifico  meridionali. 

4.  Pollicipes  spinosus,  Quoy.     (Darwin,  '  Lepadidse,'  p.  324,  Tab.  7, 

fig.  4.) 

P.  capitulo  valvarum  uno  aut  pluribus  sub  rostro  verticillis  instructo : 
latemm  pari  superiore  ?ix  inferioribus  longiore:  membrana  valvas 
tegente  (post  desiccationem)  subfusca  flavescente  :  pedunculi  squamis 
insBqualibus,  non  symmetricis :  verticillis  longiuscul^  distantibus. 

Hab. — Nova  Zeidandia. 

5.  Pollicipes  sertus,  Darwin.     (' Lepadido;,'  p.  327,  Tab.  7,  fig.  5.) 

P.  capitulo  valvarum  uno  aut  pluribus  sub  rostro  verticillis  instructo : 
laterum  pari  superiore  vix  inferioribus  longiore :  membrana  valvas 
t^ente  (post  desiccationem)  fusco  rufescente  obscuro :  rostro  dimidiam 
carinse  longitudinem  sequante,  superficiei  intemse  altitudine  latitudinem 
plus  duplo  superante :  pedunculi  squamis  insequalibus,  non  symme- 
trida :  verticillis  longiuscul^  distantibus. 

Hab. — Nova  Zealandia. 

6.  Pollieipea  coneinnua,  J.  Morris.      (Darwin,  '  Lepad.  Foss.'  p.  50, 

Tab.  3,  fig.  1 .) 

P.  scutis  psene  quadratis,  margine  basali  prope  rostrum  subconcavo, 
•egmentotergo-laterali,  ^lineis  incrementi,  ut  videtur,  reflexis  formato, 
lato,  rotundato  et  promiiiente :  tergis  latis,  peene  quadratis :  carinae 
margine  basali,  ut  videtur,  acuto. 

FoM— In  •  Oxford  Clay.* 

7.  Pollicipes  ooliticus,  Buckman.      (Darwin,    'Lepad.    Foss.'  p.  51, 

Tab.  3,  fig.  2.) 

P.  scutis  triangulis ;  superficie  undulata ;  margine  basali  rectangul^ 
ad  niarginem  rectum  tergo-lateralem  posito  ;  segmentum  tergo-laterale 
h  lineis  reflexis  incrementi  formatum  deest.  Caring  paene  rectcL,  semi- 
cylindricfi,  margine  ba»ali  quadrato. 

Fo99. — In  *  Stonesfield  Slate.' 

8.  Pollicipes  Nilssonii,  Steenstrup.     (Darwin,   '  Lepad.*  Foss.  p.  52, 

Tab.  3,  fig.  1 1 . 

P.  scutis  triangulis,  planis :  margine  basali  cum  margine  occludente 
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sognlnni  pRne  rectum,  rnm  margiae  recto  ter^o-laterali,  angolDm  ili- 
qnanto  miDorem  formante ;  deett  seginentum  tei^o-laterale,  h  lioci* 
iacrementi  reQexis  fonaatam.  Carina  introni^  admod&m  arcut^ 
crassi;  mar^nii  basalii  mucrone  obtuso. 

FoM. — In  Crelaceft  superiore  FormBtione;  Scanift. 

9.  Pollicipet  Htnumanni,    Kocb.      (Danriu,    'Lepad.    Foaa.'  p.  53, 

Tab.  3,  fig.  3.) 

P.  Bcutis  HubtrianfpiliB,  angulo  baai-latcrali  valde  rotundatoi  apice 
producto;  margiae  basali  cum  margine  occludente  nngalum  p«H 
rectam  formaiitei  interoA  apicis  superficie  prominente,  margiiwqN 
tergnli  sulcato. 

Fou. — In  '  Hilatbon,'  GermaniS. 

10.  PolUeipet  polilut,  Darwin.     (' Lepad.'  Fou.  p.  54,  Tab.  3,  fig. 4.) 
P.  acutia  feii  rbombicia,  Ifeviaaiinia ;  margine  basali  cam  aaapne 

occludente  angulnm  recto  majorem  formante  ;  margine  ocdudeute  pra- 
jectarfi  parietali,  lineari,  minutft  inatructo ;  iuternft  apicic  supflwie 
concavft. 

foM.— In  *GaiiIt.'(?) 

11.  Follieipeg  elonffatut,  Steenatrup.     (Darwin, 'Lepad.  Poh.' p. £5, 
Tub.  3,  fig.  5.) 

P.  acutis  pcene  qnadratis ;  margine  occludente  et  parte  infenori 
mai^inis  tei^o-IateraliB  reclangiil^  ail  margiiiem  baaaJem  poaitis ;  ■[oce 
obtuBo. 

Foti. — In  Cretacea  Formatione  alba.     Dania. 

12.  PoUieipei  aeumtnatut,  Darwin.     ('Lepad.  Fobs.'  p.  S6,  Tab.3, 

fig.  e.) 

p.  scutis  elangatis,  trianguliB ;  margine  bnsali  cnm  margine  occla- 
dente  angulnm  recio  long^minorem  formante;  intemftapicuauperfiw 
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[Seetio-f,  B.] 
>.  PolUeipa  earinatut,  Pliilippi.     (DarwiD,  'Lep&d.  Fosi.'  p.  GO, 

Tib.  3,  fig.  9.) 
P.  Matia  crMBiURCiiliB  ad  fonnsm  trinoguli  KqnianguH  AccedentiboB ; 
a^ne  occludeute  extern^  costa  huinili  firniato  ;  coatEt  firmi  sb  spice 
I  eentrara  m&rKiujs  bnaalis  decurrente  ;  nmrgine  [m»all  recto  ;  aajjiilo 
ift'laterali  truncnlo,  brevi ;  segmentum  tergo -late rale  ex  lineiii  iucre- 
enti  reflezia  formatum,  deest.  Carina  eiteru6  vald^  cariuatu  cum 
Jco  lateraii  ad  utrumque  tatua. 
Fon. — In  Form.  Tertiaria,  Sicilift. 

t.  PolHapet  fflaber,  Roemer.    (Darwio,  'Lepad.  Fobs.'  p.  61,  Tab.  3, 

flB-  10) 
F.  Mlitia  aobtenuibuB,  latiuBCulii,  ad  fonnam  tnanguU  tequiaognli 
cedentiboB ;  margine  baaali  non  prorsus  recto ;  tergo-laterali  aeg- 
ento  e  zonia  incrementi  refieiia  farmato,  ubi  (lalUHimum),  reliquie 
Im  dimidium  Kquante  :  margine  tergali  apicta  iDtila  aulcato.  Carinae 
irgine  baaali  obtus^  acumtnalo.  LateribuB  BHperioribus  triangulia, 
rtum  pu-tem  loiigitudinis  tergorum  Kquantibua.  LateribuB  anticia 
ftrioribna  aingulia  costa  prop6  termiiium  marginia  basalia  decurrente. 
FoM. — Id  Cretacea,  super,  et  inferiore  Formatione. 

*.  PoUieipe*  unguii,  3.  Soverb;.     (Dnrwin,  'Lepad.  Fob*.'  p.  6-(, 

Tab.  4,  fig.  1.) 
P.  acDtis  incognitis,  Terisimiliter  ut  io  P.  glabro.     Margine  baaali 
liiue  obttu^  acuniinato,  sub-rotundato,    Lateribus  superioriliua  eion- 
itit  triHDgiilaribiiB,   diraidium  langttudinis  tergorum   supcrantlbaa. 
ttcriboa  anticis  inferioribus  coata  subcentrali  inatructia. 
Fot*. — In  •  Gauh.' 

I.  Pollidpt*  ealidui,   Steeuatrup.     (Darwio,  '  Lepad.  Fob8.'  p.  68, 

Tth.  4,  figa.  2  and  3.) 
P.  scntis  croisis,  angustis ;  margine  occludente  extern^  coata  rotun- 
ift  forti  firmato ;  iutue  prominentia  rostraii  infra  margiaem  rectum 
■ahm  dependenle;  coal^  ab  apice  ad  marginem  baaalem  propiOa 
roatralem  quam  ad  basi-laleralcni  angulum  accedente.  Carina 
'riiaimi,  transversi:  semicylindrici ;  parte  siiperiori  libera  promi- 
Dte,  intern^  aiit  plana  aut  crista  centrali  instructa. 
Fat, — In  Cretace^  sup.  Formatione,  Scania  et  Maestricbt. 

.  Pollicipa  Darmniamu,  Bosquet.     (Monographie  Crust.  Fobs,  de 

Limbourg.  Tab.  1,  fig.  8-16.) 
P,  scnti  mnrgiuibus  baaali  et  occludente  angulum  solum  35°  for- 
intibuB;  intils  promineulia  rostraii  infra  marginem  basalem  depen- 
nte ;  coata  ab  spice  nd  marginem  bHsalam  propemodilm  ad  angulum 
itralem  arcedente.  Tergo  preiie  pentagono,  intils  prominentii  it 
kIio  margiDis  scutalis  surgente. 
Pott. — In  CretaccH  snperiore  Formatione. 
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20.  Pollieipet  doraatua,  Steeoatrup.     (Darwin,  'Lepad.  Fo«.'p.  69, 
Tab.  4,  fig.  4.) 

P.  acutis  craatis;  ad  fonnam  triaagnli  Rquiangdi  accedentUm; 
margiae  occludente  eiterne  costa  rotimdata  firmato;  asgulo  hni- 
Jaterali  late  truDcato,  dimidium  loDgitudiniB  marg^nia  buahi  nti, 
aeqaaote ;  tergo-Iaterali  segmento  ex  lineis  incremeuii  reflexia  fonnito, 
angustiMimo.  Tergorum  coata  rectd,  lata,  prodiri,  ab  apice  ad  aa- 
giilum  baaalem  decurreute ;  angnlo  baaali  ■cutnm  verafta,  obliqui 
truncato. 

Foi$. — In  Cretaceft  auperiore  Formattonc,  Dani&. 

[-f-f  Scuta,  aut  longitudiualiter  ant  traweerii  fi.  e.  teetmtUm  liiuv 
Viemnetiti)  eoitata.'] 

21.  Poilieipes  mitttla,  Linn.     (Darwin,  '  Lepadidte,'  p.  316,  IVb.  7, 

fig.  3.) 
P.  capitulo  TalTamm  unico  anb  roatro  vcrticillo  inatmcto :  liltna 
pari  saperiore  (intronum  epectanti)  inferiorDm  tkugnitndinem  Htut 

Juater  aaperante:  lateribns  inferioribna  utrinqoe  obtegentibai;  p^ 
QDcnli  aquamarum  Tertieillis  deoaia,  aymmetiici  diapoaitia. 
Bab. — [n  [naolia  Indicia  orientalibaa. 

22.  Pollieipet  ttriahu,  Darwin.     (<  Lepad.  Foat.'  p.  70,  Tab.  4,  fl;.  i-) 
P.  TalvialoDgitDdinaliteratriatia:  acutis  sub-triaDguUa,  niarKiiKt(r|»- 

laterali  vald^  arcuato  et  promineiite ;  costS  obacura,  rotundata,  ^  tpin 
ad  angulum  basi-lateralem  decurrente  ;  interna  apicis  aapeificie  kW! 
repleta,  sine  aulco  manifeato. 

FoM. — In  Cretace&  anperiore  Fwinatione,  Anglia. 

23.  PoUieipea  aemilalua,  Darwin.     ('  Lepad.    Foa».'    p.  72,  Tab.  4, 
fig-  6.) 

P.  valria  longitudinaliter  et  tranavers^  coatatis  :  acntonim  maigiK 
basali  bre*i,  recto,  cum  nmrgiDe  occludeute  au^liiin  reetum  (orwAiM: 
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tibitB  obliquift,  ab  apice  ad  angulum  basi-lateralem  decurrente :  tergis^ 
C08t&  Gunrata,  parietibus  obliquis,  ad  angulum  basalem  latum,  rotun- 
datum,  decurrente. 
jPow. — In  Cretace^  superiore  Formatione,  Anglia,  Scania,  Ilanovcria. 

26.  Pollicipes  elegans,  Darwin.     (*  Lepad.  Fosb.*  p.  76,  Tab.  4,  fig.  9.) 

P.  valvis  longitudinal  iter  et  transversa  striatis :  scutorum  margine 
baaali  recto,  cum  margine  occludente  angulum  recto  paulo  majorem  for- 
mante;  cost&  parietali,  latiore  quam  pro  solita  incrementorum  lincarum 
latitudine,  ab  apice  ad  angulum  basi-lateralem  decurrente :  tergorum 
eoatft  parietali,  recta,  ad  apicem  basalem,  acuminatum  decurrente. 

Fo8S, — In  Cretacea  superiore  Formatione,  Scania,  Dani&. 

[Species  aliquot  quae^  eeutis  incognitiSy  auetores  a  valvis  insignihtu 
nomindrunt,  htc  pro  tempore  solummodo  iterum  describuntur.^ 

27.  Pollicipes  Bronnii,  F.  Roemer.     (Darwin,  *  Lepad.  Fobs.'  p.  77^ 
Tab.  4,  fig.  10.) 

P.  caring  Isevi,  subcarinat^,  margine  basali  arcuato  et  turgido ;  tota 
vi1t&  Yel  eztrorsiim  arcuata  vel  psene  recta ;  intern^,  costis  duabus 
devatia  ad  utrumque  latus  partis  superioris  libere  prominentis. 

Fo§a, — In  '  Upper  Greensand,'  et  '  Hils-conglomerat.' 

28.  Pollicipes  planulatusy  J.  Morris.     (Darwin,  '  Lepad.  Foss.'  p.  27, 
Tab.  4,  fig.  11.) 

P.  tergis  subrhombicis,  latis,  Isevibus,  apice  basali  late  truncato, 
latitudine  dimidium  longitudinis  marginis  occludcntis  cequante ;  apice 
basali  truncato  angulum  rectum  cum  margine  scutali  formante ;  parte 
tnperiori  marginis  scutalis  cuspidem  latam,  rotundatam,  leviter  pro- 
minentem  formante. 

jFoM.— In  '  Oxford  Clay.' 

12.  Oenus — Lithotrya. 

1 .  Lithotrya  dorsalis,  G.  6.  Sowerby .     (Darwin,  '  Lepadidse,'  p.  35 1, 

Tab.  8,  fig.  1  a') 

L.  scutifl  terga  angustc  obtegentibus :  carina  intiis  concava  ;  rostro, 
duorum  aut  trium  squamarum  subjacentium  Intitudinem  tequante : 
lateribus,  squamarum  quinque  subjacentium  longitudinem  rcquantibus, 
auperficie  interna  august^  elliptica:  pedunculi  squamis  superioribus 
▼erticillum  secundum  minus  duplo  superantibus. 

JBab, — In  Insulis  Indicis  occidentaiibus. 

2.  Lithotrya  cauta,  Darwin.     (' Lcpadido;,'  p.  356,  Tab.  8,  fig.  3.) 

L.  scutis  terga  ampl^  obtegentibus :  carina  intus  coucavii :  rostro, 
squamarum  subjacentium  latitudinem  vix  a3quante :  lateribus,  squamas 
subjacentes  sesquitertio  superantibus,  superficie  interuii  late  ellipticu : 
pedunculi  squamis  superioribus  verticillum  secundum  prone  quadruplo 

superantibus. 

Hab» — In  Australia. 
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3.  Lithoirya  Nieobartea,  Reiuhardt.     (Dtrwio,    '  I^padidR,'  p.  339, 

Tsb.  8,  fig.  2.) 

L.  acutis  terga  anguEt^  obtegeutibiu :  cariiue  criaUl  inteniS  tmni 
in  parte  auperiore  poBita  :  roitro  coaipicno,  Bquimarum  sex  tubjuea- 
tium  latitudinem  Rquante :  lateribiie,  auperficie  intemi  triujali 
aquamarum  septem  subjacent] urn  latitudiQem  leqaaatibua. 

Htb. — In  luaulis  NicobBricia  et  Timor. 

4.  Lithotrya  rhodioput,  J.  E.  Gray.     (Darwin,  '  Lepadids,'  p.  ii63, 

Tab.  8,  fig.  4.) 

L.  tcutx*  terga  ampU  obtegentibua  :  orinR  crista  inlemi  tenni,  ii 
parte  auperiore  posita :  lateribus,  auperficie  interuil  symmetric^  et  lui 
OTati,  cariaie  latitudinis  plus  quam  tertiam  partem  ffiqaantibos:  (a- 
gorum  baiali  apice  tenui,  et  augolo  cariaali  prodncto :  rotlnr  (t 
pednncula  ignotis. 

ifflS.— (?) 

5.  Lithotrya  truncata,  Quoy.     (Darvin,  '  Lepadids,'  p.  366,  Tib.  9. 

%  1.) 

L.  aentiH  in  profundam  teivorum  plicam  inaertis:  carinn  criali  en- 
trali  prominente  et  rotundati  in  parte  aaperiore :  rostro  et  Utchbu 
rudimentalibuB,  carinse  latitudinia  quindeciniam  fere  partem  Kquu- 

Heb. — Id  Arch.  Pbilippino  et  Man  Pacifico. 

6.  lAthotrya  FalenUana,  J.  E.  Gray.     (Darwin  'Lepadidte,'  p.  371. 

Tab.  a.  flg.  5.) 
L.  scntis  in  profundam  tergorum  plicam  iDBertis :  tergorum  oppwto 
■upenore   margiue,   plica,  alter^  «qu£   profundi   inatructo ;    cahnK 
criati  prominente  central!,  marginibua  quadratia,  in  parte  auperiorer 
'  ''     '    eribuB  et  peduncalo  ignotis. 
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PLATE  2. 
Genu9 — Balanus. 
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Balanus  tintinnabulum, — var,  communis,  scutum. 
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Balanus  tulipiformis,  scutum  and  tergum,  external 
and  internal  views  of. 
3  a,  3  5,  3  Cy  3  <f,   Balanus  psittacus,  scutum  and  tergum,  external  and 

internal  views  of. 
A  Of  4  b,  Balanus  Capensis,  scutum  and  tergum,  internal  view  of. 

5  Oy  5  6,  Balanus  nigrescens  „  „ 

6  a,      Balanus  decor  us,  scutum,  internal  view  ;  6  6,  tergum,  external 

view. 
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Fig.  7  a,  Bftlanua  vinaceus,  scutum,  interDul  riew ;  7  b,  do.  exUrnil 
view  ;  7  c,  tei^utn,  external  view  ;  7  d,  baul  edge  of  the 
parietea  of  one  of  the  compartments,  ahowing  the  ean- 
cellBled  structure  of  the  inner  Umtna. 

PLATE  3. 
Genu* — BALAN'ua. 
Fig.  I  a,      BalaniiB  Ajax  ;  1  b,  BCutum  external ;  1  e,  tergum  eitemtl; 
and  1  d,  scutum,  internal  view. 

2  a,  2  i,  Bslanus   stultus,  scutum  and  tergum,   external  ncwii 

2e  and  2d,  scutum  and  tergum,  internal  views. 

3  a,      BalauuB  calceolus,  'Ab,  vnriety  ;  3c,  scutum,  internal  viewj 

3  d,  tergum,  internsl  view ;  3  e,  spur  of  tergum  toothed. 

4  a,      Balanus  gnleatns ;  Ab,  Ac,  scutum  and  tergum,  internal  riew. 

5  d,  5  i,  Bslsnus  cymbiformis,  scutum  and  lergum,  intemsl  tic*. 

6  a,      Balanus  navicula ;  db,  6e,  scutum  and  tergum,  inlemal  ritv; 

6  d,  scutum,  external  view. 

7  a,      Balanus  trigonus ;  7  b  and  7  e.  scutum,  external  riewi,  rro 

varieties ;  7  d,  scutum,  internal  view ;  7  '  «nd  //.  ta^*, 
exiernsJ  views,  two  varieties. 

PLATE  4. 

Otn  U» — B  AL  AS  V  S . 

Fig.  Id  and  1  b,  Bnlnnns  spongicota,  external  views  ofscutum  and  tergsm, 
1  c,  var.  of  the  tergum,  from  a  specimen  from  the 
Cape  of  Good  Hope  ;   1  d,  ear.  of  the  tergum  from  the 
West  Indies. 
2  Balanus  Isvis. 

2  a,  „         „      fossil,  elongated  var.,  showing  lower  put 

of  basal  cup  filled  up  with  a  cancelbttd 
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;•  1 1^  Bulanus  perforatas — var,  fistalosus. 
2a»  „  ampbitrite, — oar.  venustus. 
2  5,      .  „  „  var,  cirratus. 

2  c,         „  „  „     pallidus. 

2d^         „  „  „     Stutchburi. 

2e,         „  „  „     communiB. 

2/,         „  „  „     niveuB. 

2^,         „  ,,  „     obBcuruB. 

2  A,         „  „  scutum,  ror.  communiB. 

2 1,         „  „         „         „     Stutcbburi. 

2  A,         „  „  tergum      „     pallidus. 

2/9  „  „         „         „     communis. 

2  m,  2  n,  and  2  0,  „         „       var.  Stutchburi. 

3  a,  Balanuspoecilus,  scutum,  internal  view;  3  b,  tergum,  external. 

4  a,  Balanua   eburneus,    scutum,   external    view ;    4  b,   tergum, 

external ;  4  c«  scutum,  internal ;  4  £/,  tergum  (rar.),  internal. 

PLATE  6. 

Gemu — Balanus. 

g.  1  a,  Balanus  improvisus ;  1  b,  scutum,  internal ;   ]  c,  tergum,  ex- 
ternal view. 

2  a,  Balanus  nubilus,  scutum,  internal  view  ;  2  6,  tergum,  ditto  ; 

2  c,  tergum,  external  view. 

3  ff,  3  6,  Balanus  corrugatus,  scutum  and  tergum,  internal  view. 

4  a,  Balanus  porcatus ;  4  b  and  4  c,  scutum  and  tergum,  internal 

views ;  4  d,  tergum  external ;  4  c,  basal  edge  of  the  parietes 
of  wall  of  shell. 

5  a,  Balanus  patellaris;  5  6,  scutum,  internal;  5  c,  tergum,  external. 

6  a,  Balanus  crenatus. 

6  69         „  „  smooth  var, 

6  c,         „  „  elongated  var, 

6  <i?  and  6  c,  „  scutum  and  tergum,  external  views. 

6/ and  6^,  „  „  „         internal  views. 

PLATE  7. 
Genua — Balanus. 

g.  1  a,  Balanus  glandula,  scutum,  internal ;   1  6,  tergum,  external. 

2  a,  Balanus  balanoides ;  2  6,  portion  of  basal  edge  of  parietea  of 

a  compartment ;  2  c,  tergum  ;  2  d,  tergum,  var. 

3  fly  Balanus  cariosus ;  3  b,  portion  of  basal  edge  of  parietes  of  a 

compartment;  3  c,  scutum,  internal  view  of;  3  c/,  tergum, 
internal ;  3  e,  tergum,  external  view. 

4  a,  Balanus  declivis,  lateral  view,  with  basal  membrane  removed ; 

4  6,  rostrum  (to  left  hand),  two  lateral  compartments,  and 
carina ;  4  c  and  4  </,  scutum  and  tergum,  external  views. 

5  Qy  Balanus  Hameri ;  5  6,  scutum,  internal  view ;  5  c,  tergum, 

external  view. 
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Fig.  da,  BalADua  amBrjIlia;   66,  Kutura,  internal;    6e,  tergmn,  ex- 
ternal view. 

7  a,  BalaoDs  allium  ;  7  6  and  7  e,  acntum,  external  and  inteniil 

views ;  7  d,  lergnm,  ezterDal. 

8  a,  Balanna  cepa,  acutntn,  internal ;  Sfi,  acntnm,  external;  St, 

tergnm,  external  view. 

PLATE  8. 
Geittu — Balan  ds  . 
Fig.  1,  BalanDB  quadrivittatus. 

2  a,  Balanna  terebratus,  part  of  baaia  seen  from  the  oataide;  2i, 

the  same.  Been  from  within. 

3  a,  Balanna  Tettitna,  (cutnm,  internal  view ;  3  A,  tergnn,  eitmul 

view. 

4  a,  Balanos  itnperator,  scntnni,  internal  view  ;  4  b,  tmnm,  a- 

temal  view :  4  e,  portion  of  basal  edge  of  wall  of  the  •bdt. 

5  a,  Balaans  flocculus. 

5  b,        „  „  var.  sordidos. 

5  c,         „  „  acntum,  internal  view. 

5  e  and  5/,  „  tergutu,  internal  and  external  views  of. 

6  a,  BalsDus  bisulcatus,  scutum,  external  view ;  6  b,  terguin,  tt- 

temal  view  ;  fi  c,  scutum,  internal  view. 
7,    Balauus  doloHUs,  tergum,  external  view. 
8  a,  Bslanns  uDguiformis,  scutum,  interTial  view  ;  6  6,  tei^uni,  do. 
9,     Balauus  variaos,  tergum,  external  view. 
10a,  BaJanuB  inclnsus. 
106,        „  „         ear.  that  has  been  attached  to  a  bimncb  of 

a  coralline. 
10  c,       „  „         „  seen  from  beneath,  showing  the  narrow 


furrowed  basia  and  wide  lateral  com- 
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I,  6  «»  Acasta  laevigata,  tergnm,  interDal  view ;  6  b,  another  var. 

7  a»  Acasta  fenestrata ;    7  b,  scutum,  and  7  c,  tergum,  internal 

views. 

8  a,  Acasta  pnrpurata ;  8  6,  scutum ;  8  c.  tergum,  internal  views. 

9  Of  Acasta  sporiUus ;    9  b,   carino-lateral  compartment   (almost 

rudimentary)  and  lateral  compartment,  seen  from  within ; 
9  c  and  9  d,  scutum  and  tergum,  seen  from  within. 

PLATE   10. 

GentM — Tetbaclita. 

g.  1  a,  Tetraclita  porosa,  var.  communis. 
lb,        „  „        „    Tubescens. 


Ic. 

1* 
le. 

Iff. 
lA. 


„        „     nigrescens. 

„         „     elegans. 

,,        „     communis,  young,  with  radii  developed. 

„         „     patellaris. 

„        basal  edge  of  wall  of  shell. 

„  basal  edge  of  wall  of  shell,  var,  elegans, 
showing  also  the  structure  of  one  of  the 
rudimentary  radii  or  sutures. 

1  ty         „  „        internal  view  of  scutum ;  1  k^  do.  of  tergura; 

1  /,   do.  of  scutum*   var. ;    1  m,    do.   of 
tergum,  var, 

2  a,  Tetraclita  serrata ;  2  6,  portion  of  external  surface  of  wall, 

low  down,  near  basis ;  2  c  and  2  d,  scutum  and  tergum, 
internal  views. 

3  a,  Tetraclita  rosea,  scutum ;  3  6,  tergum ;  3  c,  whole  shell ;  3  d, 

basal  edge  of  wall  of  shell. 

PLATE  11. 

Genera — Tetraclita  and  Elminius. 

ig.  1  a,  Tetraclita  purpurascens,  var.  with  surface  disintegrated,  and 
with  the  sutures  united  and  obliterated. 
1 6,    Tetraclita  purpurascens,    var.    well    preserved,    with    the 
radii  developed ;  1  c  and  1  d,  scutum  and  tergum,  internal 
views. 

2  a,  Tetraclita  costata ;  2  b  and  2  c,  scutum  and  tergum. 

3  a,  Tetraclita  vitiata ;  3  b,  basal  edge  of  portion  of  wall ;  3  e  and 

3dt  scutum  and  tergum,  internal  views  of;  3e,  tergum, 
internal  view,  var. 

4  a,  Tetraclita  coerulescens  ;  4  b,  scutum  and  tergum  united,  ex- 

ternal view ;   4  c  and  4  d^  scutum  and  tergum,  internal 
views. 

5  a,  Tetraclita  radiata ;  5  b,  scutum  and  tergum  united,  external 

view  ;  5  e  and  5  d,  scutum  and  tergum,  internal  views. 

6  a,  Elminius  Kingii ;  6  b  and  (i  c,  scutum  and  tergum,  internal 

views  of;  6cf,  tergum,  rar.  external  view  of ;  6e,  tergum, 
another  var.  internal  view  of. 


DK8CB1PTION    0*    I'LATKS,    12,   13. 


Genera — Gluinius  a!ID  Ptbooua. 

I^g.  1  a,  ElminiiiB  madeitaa ;  1  b,  scutam,  iaternal  *iew ;  1  c,  ter^nm, 
inlernBl  view  ;  1  d,  do.,  tergum,  oar. ;  I  e,  do.,  tergum,  tar. 

2  a,  GlmiuiuB  plicatuB ;  2  i,  baenl  edge  of  portion  of  wbJI  of  shell; 
2c  and  2d,  Bcutiim  and  tergum,  internal TiewB  of:  2«*Dd 
2/,  scutam  nnd  tergum,  internal  views  of,  var. 

S,  ElminiuB  Bimplei ;  Bhell. 

•1  a,  Pyr|;oma  Anglicum  ;  4  b  aod  4  e,  scutum  a&d  tei^m,  intenul 
views, 

b  a,  Pyrgoma  CRncellatum,  sliell,  seen  from  above ;  5  b,  BhellsMii 
on  the  under  aide  :  5  c  and  h  d,  scutum  and  tergum,  eiltnul 
views ;  b  e  and  bf,  scutum  and  tergum,  internal  views  of. 

C,  Pyrgoma  Stokesii,  shell  imbedded  in  coral. 

7a,  Pyrgoma  conjugatum,  ahell,  external  view  of;  76,  ■cotum 
and  tergum,  calcified  together,  seen  Irom  the  outsiile;  It, 
do.,  internal  view  of. 

PLATE  13. 

Genera — Pybooma  and  Creubia. 

Fig.  1  a,  Pyrgoma  grande  ;  1  b,  scutum  and  lergum,  caldfied  together, 
external  view  of;  1  c,  scutum  nnd  tergum,  internal  vie* 
of;  1  (/,  the  two  acuta  and  terga,  external  view  of,  setn 
from  above,  haviog  tbeirnatural  posi lion,  when  closed. 
2  a,  Pyrgoma  milleporse,  shell  viewed  from  above  ;  2  b,  iutemal 
view  of,  showing  the  sheath;  2c,  scutum  and  lergnni, 
united,  external  view  of;  2  </,  aciitum,  cor.  external  view 
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g.  6  o,  Creusia  spinulosa,  shell,  Been  from  above. 

6  b,  6e,  CreuBia  spinulosa,  var.  1,  scutum  and  tergum,  interiinl 

view  of ;  6d,  scutum  and  tergum,  joined  together,  external 

view  of. 
6e,  6/,  6^,  Creusia  spinulosa, var.  2;  6e,  scutum,  internal  view ; 

6/>  tergum,   internal  view  of;  6^,  tergum,  of  another 

specimen,  internal  view  of. 
6  A,  Creusia  spinulosa,  var,  3,  scutum  and  tergum  joined  together, 

external  view  of. 

PLATE  14. 

Genera — Ceeusia,  Chelonobia. 

g.  6^  6  k,  61,  Creusia  spinulosa,  var,  4  ;  6 1,  tergum,  external  view ; 
6  k,  the  same,  from  another  individual ;  6  /,  the  same,  in- 
ternal view  of. 

6  m,  Creusia  spinulosa,  var.  5  ;  tergum,  external  view. 

6n,  6o,  6p,  6q,  Creusia  spinulosa,  var,  6;  6n,  scutum,  external  view 
of;  6o,  tergum  of  same  individual,  external  view  of;  6p, 
scutum  of  another  individual,  external  view  of;  6  q,  tergum 
of  latter,  external  view  of. 

6  r,  Creusia  spinulosa,  var.  7  ;  scutum,  internal  view  of. 

6  #,  Creusia  spinulosa,  var.  9 ;  scutum  and  tergum,  calcified  to- 
gether, external  view. 

6^,  Creusia  spinulosa,  var,  10,  scutum  and  tergum,  calcified  to- 
gether, external  view. 

6U,  Creusia  spinulosa,  var.  11,  shell  seen  from  above;  6m, 
scutum  and  tergum,  calcified  together,  external  view. 

1  0,  Chelonobia  testudiuaria,  shell  seen  from  above ;  a  specimen 
has  been  chosen,  with  some  of  the  radii  smooth,  and  others 
more  or  less  notched  ;  1  b,  scutum,  internal  view  of:  1  c, 
tergum,  internal  view  of;  Id,  scutum  and  tergum,  joined 
together,  external  view  of. 

2,  Chelonobia  caretta,  shell  seen  from  above. 

3  a,  Chelonobia  patula,  shell  seen  from  above ;  3  b,  tergum,  ex- 
ternal view  of. 

4,  Carina  of  Chelonobia  patula,  seen  from  within ;    a  a,  outer 

lamina  of  wall,  joined  by  the  longitudinal  septa  to  b,  the 
inner  lamina ;  e  c  e,  sheath,  descending  to  the  base  of 
shell,  with  the  middle  part  largely  hollowed  out;  the 
upper  part  of  the  sheath,  above  dd,  is  transversely  marked 
by  the  lines  of  attachment  of  the  opercular  membrane ; 
d,  d,  alse. 

5,  View  of  the  edge  of  the  radius  of  the  rostrum  of  Chelonobia 

testudinaria. 

a,  a,  inner  portion  of  radius. 

b,  tliick  outer  lamina  of  the  radius,  transversely  pitted;  be- 

neath this  pitted  portion,  which  forms  only  the  outer 
surface  of  the  radius,  and  distinct  from  the  inner  portion 
a,  the  arborescent  and  dentated  sutural  edges  of  this 
outer  lamina  aro  .seen. 
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e,  outer  lamina  of  vail  of  compartment. 

d,  the  exterior  tepturo,  connectiog  the  outer  UmtnK  of  the 
wall  to  the  inner  Umiotii  the  b«»al  edge  of  the  inner 
lamina  of  the  wall  is  seen  beneath  and  without  the  lover 
end  of  the  inner  portion  (a)  of  the  nulioa. 

PLATE  15. 

Genera — Chelonobia  and  Cobokdla. 

Pig.  1,  Tranavene  section  of  shell  of  Cheloaobia  testudiaarie. 

BAB,  Compound  roatram  :  a  heing  the  true  rostrum. 

B  B,  the  rostro-lateral  compBrtmenta,  which  normally,  in  the 
BaUniuK,  are  quite  confounded  with  the  true  roatmm : 
the  sutures  separatiug  these  three  compartment*  are  not 
continued  through  the  outer  lamina. 

c,  left-hand  lateral  compartment. 

D,  left-hand  carioo-laterat  compartment. 

E,  carina. 

a  s.  Sutures,  six  in  number,  separating  the  six  compartmentB, 
a,  outer  lamina  of  wall  of  compartment,  whence  the  radiating, 
longitudinal  septa  (left  nnsbaded)  arise,  and  at  the  oppo- 
site end  blend  into  the  indistiDCt  inner  lamina,  to.  b,  Qxt 
fig.  4,  ia  last  plate.) 
c',  sheath. 

d,  ala,  forming,  as  usual,  part  of  the  sheath. 

e,  inner  portion  of  the  ratlius. 

/,f,  outer  lamina  of  the  radius  (see  b,  in  fig.  5,  ia  last  plate),  of 
great  tliicknesB,  and  eitemally  deeply  pitted  ; — the  sharp 
ridges  between  the  pits,  produce  in  the  section  the  pointy 
such  B.S  that  marked  by  the  outer/. 
2,  Coronula  bal«enaris,  shell  seen  from  above. 
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ride  of  the  sbell,  fonned  by  the  folded  walls :  the  blacker 
part  IB  the  epidermis;  the  lighter  part  is  the  yellowish 
fibrous  tissue  of  the  sidn  under  the  epidermis. 
%•  5,  Coronula  reginse,  shell  seen  from  the  outside. 

6,  Coronula  barbara,  internal  view  of  the  basal  margin  and  inside 
of  one  of  the  compartments,  exhibiting  the  circumferential 
transversely  looped  ends  of  the  folds  of  the  wall,  with  the 
inner  surface  transversely  wrinkled. 

7 — 9}  diagrams,  showing  how  one  of  the  circumferential  trans- 
verse loops  of  the  wall  becomes  divided  into  two  transverse 
loops,  thus  giving  rise  to  another  fold  in  the  wall. 
10,  diagrams,  showing  how  the  wall  of  the  young  shell  in  Coro- 
nula, from  being  (a)  simply  sinuous,  becomes  deeply 
folded  (6)  ;  the  folds  lastly  (c)  expanding  transversely  at 
their  ends,  thus  giving  rise  to  the  circumferential  trans- 
verse loops,  as  in  fig.  7. 

PLATE  16. 
Genus — Coeon  ula  . 

ig«  1,  rostrum,  viewed  from  the  inner  side,  of  Coronula  diadema. 

Of  sheath,  marked  transversely  in  the  upper  part  by  the  attach- 
ment of  the  opercular  membrane. 

5,  furrow  on  each  side  of  (a),  receiving  the  edges  of  the  thick 
alee  of  the  adjoining  lateral  compartments. 

if',  special  plate,  on  which  the  alse  on  their  outer  sides  rest. 

df  radiu9,  on  the  edge  it  may  be  just  seen  to  consist  of  an  outer 
layer  (the  normal  radius),  and  a  much  thicker  inner  part 
(the  pseudo  or  complementary  radius)  formed  of  oblique 
denticulated  septa. 

e  f!  f!\  basal  edge  of  wall,  which  from  its  commencement  at 
e,  or  (!^  can  be  followed,  folding  up  to  near  the  basal  edge 
of  the  sheath,  to  its  termination  at  e"  or  e. 

f,  serrated  lines  of  junction  between  the  folds  of  the  wall. 
2«  Lateral  compartment  of  C  diadema,  seen  laterally,  on  a  smaller 
scale  than  last  fig.,  but  taken  from  the  same  shell; 
letters  of  reference  the  same  :  this  figure,  if  the  ala  d  were 
removed,  would  do  for  a  lateral  view  of  the  rostrum,  or 
fig.  1. 

0,  sheath,  much  foreshortened. 

el,  ala  (therefore  also  part  of  sheath),  and  the  edge  of  which 
fits  into  h  of  fig.  1 . 

h,  furrow  receiving  edge  of  ala  of  the  adjoining  carino-lateral 
compartment. 

d',  special  plate,  seen  edgeways. 

dt  radius,  the  division  into  two  parts,  viz.,  the  thin  outer  nor- 
mal radius,  and  the  under  pseudo  or  complementary  radius 
here  shown  (rather  exaggerated)  plainer  than  in  fig.  I . 

e,  basal  edge  of  wall ;  to  the  right  hand  the  three  folds  at  their 
inner  ends  are  seen  obliquely,  one  behind  the  other: 
these  are  seen  directly  in  front  in  fig.  I . 


660  DESCRIPTtON   OF  PLATK,    16. 

Vif.  3,  lateral  compartineDt  of  C.  baltenarit,  bmo  Intermlly ;  lettera  oT 
reference  the  tame  a*  in  lut  fig.,  bat  c"  not  iatrodaced  foi 
tbia  plate  is  bflrely  developed,  uid  onlj  in  the  tower  put, 
and  is  attached  to  the  radiaa  :  g  g  points  where  fresh  fold* 
have  been  formed  in  the  walla  along  the  lines  of  ititure, 
aa  may  he  seen  in  the  outline  of  the  wall  in  fig.  5. 

4,  lateral  compartment  of  C.  regina,  seen  lateraUj ;   letters  of 

reference  the  same  us  in  the  last  two  figurea. 

5,  CoroDula  balsenaris,  outline  of  the  basal  margin  of  the  folded 

walla:  a,  a,  the  six  sutures.  The  wall  can  be  contino- 
ously  followed  f^om  one  end  of  a  aoture  to  the  next 
suture. 

6,  Coronula  diadetna ;  small  portion  of  the  eitemal  surface  of  the 

wall,  close  to  the  basal  edge,  highly  magnified ;  a,  onttr 
lamina,  not  extending  down  to  the  basal  edge ;  b,  inner 
lamina ;  c,  projecting  longitudinal  septa. 

7,  Coronula  diadema ;  transTcrae  section  through  the  upper  part 

of  the  shell,  showing  the  rostrum  and  the  two  adjoining 
lateral  compartments  (and  the  aln  of  the  cariDo-lalenil 
compartments),  all  supposed  to  he  a  Uttle  separated  from 
each  other,  bo  that  the  sutures,  a  «,  are  abown  by  white 

AAA,  rostrum. 

c  c,  lateral  compartments. 

D  D,  carino-laleral  compartmenta,  of  which  only  the  alR  (o^ 

are  shown. 

Of  the  letters  in  italics,  those  irhicb  occur  iu  figa.  1,  i,  3, 
4,  5,  refer  all  to  the  same  parts,  viz. : — 
a,  shealh,  continuous  with  (a')  the  alie,  where  such  occur, 
c",  special  plate  on  which  the  site  rest. 

d,  radius,  divided  into  a  thin  outer  normal  radius,  and  the  inner 
.  the  latter  Khaik-d  by  couTei  lioa 
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PLATE  17. 
Genera — Plattlepas,  Txjbicinella,  and  Xenobalanus. 

?1g.  1  a,  Platylepas  bissexlobata,  shell  of,  viewed  from  the  under  side. 

A,  Tostram ;  B,  lateral  compartment ;  c,  carino-lateral  com- 
partment ;  £,  carina.  These  letters  are  placed  opposite  the 
inward  folds  of  each  compartment  forming  the  midribs. 

1  6,  Platylepas  bissexlobata,  shell  of,  yiewed  externally. 
1  e,         ,,  „  scutum  and  tergum,  yiewed  externally 

and  separated. 

1  d^         „  „  lateral  compartment,  viewed  from  the 

inside,  showing  the  inward  folded 
wall  or  midrib;  a\  ala;  (/,  radius. 

2  a,  Platylepas  decorata,   shell,   viewed    externally ;  a,   rostum ; 

B,  lateral  compartment ;  c,  carino-lateral  compartment ; 
E,  carina.  These  letters  are  placed  opposite  the  inward 
folds  of  each  compartment. 

26,         „  „        minute  portion  of  external  surface  of 

wall,  magnified. 

3  a,  Tubicinella  trachealis,  natural  size;  />,  tubular  soft  lip  leading 

into  sack;  «,  scutum  ;  t,  tergum. 

3  h,  Tubicinella  trachealis,  carino-lateral  compartment  of  a  young 

specimen,  natural  size;  f,  broken  summit  of  wall;  d,  ra- 
dius :  the  dotted  lines,  connecting  the  two  figures,  show 
the  size  and  form  which  this  compartment  would  have 
attained,  if  it  could  have  grown  without  the  summit  con- 
stantly breaking  away. 
3e,  Tubicinella  trachealis,  scutum  and  tergum  viewed  from 
within,  and  connected  by  layers  of  thickened  membrane ; 
the  scutum  is  to  the  left-hand. 

4  a,  Xenobalanus  globicipitis,  enlarged ;  h,  skin  of  the  porpoise, 

with  the  shell  imbedded  ;  at  c  the  lower  end  of  the  prosoma 
of  the  included  animal's  body  is  supposed  to  be  seen  through. 
4  h,  Xenobalanus  globicipitis,  shell  greatly  enlarged,  seen  from 
above,  with  the  basal  membrane  at  the  bottom ;  the 
peduncle-formed  body  having  been  removed. 

A,  rostrum,  on  the  inner  side  of  this  and  the  adjoining  compart- 

ments, the  transversely  ribbed  sheath  can  be  seen. 

B,  lateral  compartment. 

c,  carino-lateral  compartment. 

E,  carina  ;  these  compartments  are  separated  by  the  sutures  s  s, 
which  run  from  the  top  of  the  shell  to  the  bottom,  along  the 
ends  of  the  six  rays  formed  by  the  adjoining  portions  of 
the  inwardly  folded  compartments. 

0,  alse,  of  rectangular  shape. 

d,  pseudo,  or  complimentary  radii. 

4  c,  Xenobalanus  globicipitis,  small  portion  of  external  surface 
of  wall  of  shell,  showing  the  external  lamina,  a  a,  which 
consists  only  of  narrow  ledges  (expanding  and  contracting) 
on  each  side  of  the  longitudinal  septa,  c ;  b,  the  internal 
lamina. 
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PLATE  16. 

Genu* — Chthau&luh. 
.  1  a,  Cbtbamalus  stellatus,  shell,  ear.  u  (commnnis). 
1 6,  „  „  „      „     e  (depresaiu). 

1  e,  „  „  „       „     e  (commuoia). 

1  rf,  .,  ..  >.       H     d  (fragilis). 

1  e,  „  „        Bcutum  and  tergum,  viewed  iiuide,  Mr. 

British. 
1  /,  „  „         ■Gutum  and  tei^um,  vieved  inaide,  Mr. 

Madeira. 
I  g,  „  „         scatum  and  (erj;um,  viewed  inaide,  var. 

Mediterranean. 
1  h,  „  „        scutum  and  tergum,  viewed  inside,  var. 

and  «,  St.  Jago,  Cape  de  Verde  Artfa. 
2,  Chthatnalus  antennatus,  shell. 

'i  a,  Chthamalus   dentatus,  shell ;  3  b,  var.  shell,  attached  to 
ship's  hottom  ;  3  e,  tergum,  viewed  from  within. 

4  a,  ClithamaluB  cirratiis,  Bcutuni,  viewed  on  inside ;  4  &,  ter^m, 

viewed  on  inside. 

5  a,  Chthamalus  Hembeli,  shell,  old  specimen. 

5  b,  Chthamalus  Hembeli,  yonoger  shell ;  C,  cari no-lateral  com- 
partment ;  a',  ala ;  d,  radius  ;  E,  carina ;  ti,  (be  two  six. 

5  c,  CbtlianialuB  Hembeli,  scutum,  external  view  of;  td,  teipuD, 
external  view  of, ;  e,  two  of  the  creats,  to  which  the  terpi 
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by  the  fusion  of  the  rostro-lateral  and  lateral  compart- 
ments ;  E,  carina ;  B  stands  opposite  one  of  the  inward 
folds  of  the  wall,  leading  into  one  of  the  tubular  apertures, 
which  runs  (generally  with  an  irregular  spiral  curve) 
through  the  whole  thickness  of  the  shell  down  to  the  sur- 
face of  attachment.  The  carina  has  two  of  these  apertures. 
g.  4  6,  Ghameesipho  columna,  another  specimen,  seen  from  the  under 
side,  letters  of  reference  the  same. 
4  Cf  Chamecsipho  columna,  rostrum,  disarticulated,  enlarged,  show- 
ing the  alse. 

4  df  Chameesipho  columna,  scutum  and  tergum,  internal  yiews  of. 

5  a,  Pachylasma  giganteum  ;  5  6,  rostrum  of  an  extremely  young 

specimen,  much  enlarged,  showing  its  compounded  nature, 
viz.,  of  a  true  rostrum  and  rostro-lateral  compartments ; 
5  c,  scutum  and  tergum,  external  views  of;  5d,  scutum 
and  tergum,  internal  views  of. 


PLATE  20. 

Genera — Pachylasma,  Octomekis,  and  Catophragmus. 

ig.  la,  Pachylasma  aurantiacum,  shell,  lateral  view  of;  a,  rostrum, 
separated  only  by  the  finest  suture  from  b,  itke  rostro- 
lateral  compartment,  which  latter  has  a  mere  rim-hke 
radius  on  the  side  facing  the  lateral  (c)  compartment. 
The  latter  (c)  has  a  great  ala,  and  is  separated  from  the 
(d)  carino-lateral  compartment,  by  the  finest  suture ;  d 
has  a  rim- like  radius ;  E,  carina,  with  very  large  aloe  (a), 

1  b,  Pachylasma  aurantiacum,  inside  view  of  about  hidf  the  shell, 
showing  the  compound  rostrum,  consisting  of  the  true 
rostrum  (a)  and  the  two  rostro-lateral  (b,  b)  compartments; 
of  the  latter,  that  to  the  left  has  a  shoulder,  receiving  the 
ala  of  the  lateral  compartment  which  has  been  removed ; 
the  ala  of  the  laternl  compartment  extends,  in  the  upper 
part,  over  the  whole  width  of  the  rostro-lateral  compart- 
ment, as  may  be  seen  on  the  right-hand,  B ;  c,  lateral 
compartment;  D,  carino-lateral  compartment,  with  a 
shoulder  (6)  to  receive  the  ala  of  the  carina,  which  has 
been  removed. 

1  c,  1  <^,  Pachylasma  aurantiacum,  scutum  and  tergum,  external 
views  of. 

2a,  Octomeris  angulosa,  shell  seen  from  above;  2  5,  scutum 
and  tergum,  internal  views  of. 

3  a,       Octomeris  brunnea,  shell  seen   from  above ;  3  6,  scutum 

and  tergum,  external  views  of. 

4  a,       Catophragmus  polymerus,  shell  seen  from  above. 

4  5,  „  „  external   view    of  one   of  the 

scales  or  valves,  from  the 
second  whorl,  counting  from 
the  inside. 
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Fig.4e,  Gatophtmgiuui  polymeriu,  outline  of  the  baasl  edgn  of  (11 
the  nlvea  of  «  ahell  i  ±,  fM- 
tnun;  B,  roatro-lateral  1  c, 
Uteral ;  D,  cuiDO-bUnl 
coiDpartmeDts ;  e,  cuina. 

4  d,  „  „  external  new  o(%  portion  of  the 

■hell  of  a  much  corroded  ud 
worn  down  speoiinen,  urrini 
dmort  M  a  tnaavene  MctioD ; 
c,  lateral  compartment,  p, 
carino-Utend  compaitmeDt. 

4«,  ,,  „  Hcntnm   and   tei^tiin,  inlenul 

views  of. 

PLATE  21. 

Genua — Vk  k  kc  c  a . 
N.  B. — Lettert  of  reference  Ike  tame  throughout  the  Plate. 
A,  roBtrum. 

s,  moveable  scutum,  a',  Bcutnm  fixed  and  modified  so  aa  to  form 
part  of  the  shell. 

T,  moveable  tergura,  T*,  tergiim  fixed  and  modified  ao  as  to  fbns 
part  of  the  shell. 

In  B,  and  s',  a  is  the  occludent  margin;  b,  the  basal  margin ; 
m,  the  plate  to  which  the  adductor  muscle  is  fixed  ;  o,  a  ledge 
formed  during  continued  growth,  in  the  upper  part  of  the 
fixed  scutum,  in  order  to  keep  the  orifice  perfectly  closed ; 
this  ledge  is  seen  dietiuctly  onlj  in  fig.  5. 

In  3  and  a'  the  tergal  margin  is  marked  by  small  daaties ;  (')  being 
llie  upper  articular  riJgi',  and  ("),  tlie  s^.■^^oud  or  lower  Hrticular 
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ig-  1  df  Verruca  Stromia,  tmootk  var.,  reversed  specimen,  t.  f .,  with 
the  right  hand  scutum  and  tergum  fixed  and  modified  into 
part  of  the  shell. 

1  e.  Verruca  Stromia,  shell  seen  from  the  under  side ;  the  right 
hand  scutum  and  tergum  (as  in  I  d)  heiug  the  fixed  pair : 
the  moveable  scutum  and  tergum  (s,  t)  are  seen  in  the 
shade  at  the  bottom  of  the  shell,  and  their  shape  wiU  be 
best  understood  by  looking  at  fig.  1/.  The  fixed  scutum 
and  tergum  s',  t',  differ  a  little  in  shape,  and  in  the  form 
of  their  Hue  of  junction,  from  the  same  two  valves  (re- 
versed) in  fig.  1  c. 

1  /,  Verruca  Stromia,  moveable  scutum  and  tergum,  seen  from  the 
under  side,  taken  from  a  specimen,  iu  which  (as  in 
1  d  and  e)  the  right  hand  scutum  and  tergum  were  the 
fixed  pair. 

2,  Verruca  Spengleri,  scutum  seen  from  the  under  side, 
showing  the  medial,  prominent  adductor  ridge ;  taken 
from  a  specimen,  in  which  the  right  hand  scutum  and 
tergum  were  fixed. 

3  a,  Verruca  laevigata,  scutum  and  tergum,  external  view  of,  from 
a  specimen  in  which  the  left  hand  pair  was  fixed ;  3  b, 
scutum  and  tergum,  internal  view  of,  from  a  specimen,  in 
which  the  right  hand  pair  was  fixed. 

4»  Verruca  prisca,  scutum  and  tergum,  external  view  of,  from  a 
specimen,  in  which  left  hand  pair  was  fixed. 

5,  Verruca  nexa,  with  the  valves  separated,  the  left  hand  scutum 

and  tergum  being  the  fixed  and  modified  pair. 

6,  Portion   of  ribbed   shell  of  a  Venus,  to  which   a   Verruca 

Spengleri  had  been  attached,  showing  the  peculiar  form  of 
the  excavation. 


PLATE  22. 

Alcippe  iampas. 

:g.  ly  Entire  animal  (female  and  two  males)  greatly  magnified,  being 
an  unusually  symmetrical  specimen,  partly  copied  from  Mr. 
Hancock's  Plate  ('Aunal.  and  Mag.  Nat.  Hist.'  ser.  2,  vol. 
4,  PI.  VIII).  n,  horny  disc  and  surface  of  attachment; 
a,  projection  formed  by  the  lower  end  of  the  lip  of  the  orifice 
leading  into  the  sack  ;  i/i,  a  pair  of  males,  of  their  proper 
proportional  sizes,  attached  in  their  ordinary  position. 

2,  Entire  animal,  much  distorted. 

3,  Small  portion  of  a  Fusus  (copied  from  Mr.  Hancock's  Plate), 

perforated  by  the  Alcippe ;  the  darker  curved  marks  are 
the  slit-like  orifices,  leading  into  the  chambers  ;  the  latter 
are  seen  from  the  outside,  owing  to  a  difference  of  tint  in 
the  shell  of  the  mollusc  where  worn  thin  over  the  chambers ; 
they  are  represented  by  the  fan-»haped  shaded  patches. 

4,  One  of  the  orifices,  leading  into  a  chamber,  much  enlarged ; 

tty  the  curved   narrow  end,    which  was    open   and  used 


i 
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when  the  aDimal  wu  Tonng,  bat  hu  siuce  been  doiad 
externally  b;  «aud  or  uelly  nutter,  tad  intemftlly  by  tht 
upward  prolongation  of  the  homy  dlac ;  b,  rims  oT  in 
inorganic,  calcareoua  deposit,  by  which  the  nairow  end  of 
the  orifice  is  kept  of  the  due  degree  of  narTownea*. 
Fig.  5,  Longitudinal  section  through  the  outer  envelopes  of  a  urj 
aymmetrical  apecimeii,  giving  a  lateral  view  of  the  indadtd 

a,  point  at  tbe  lower  end  of  the  orifice  of  the  capitnlius, 

leading  into  the  saclc. 
6,  end  of  adductor  muscle. 

c,  mass  of  branching  ovarian   caeca,   much  developed  and 

protuberant  on  the  under  side. 

d,  bual  point  of  tbe  quasi- peduncle,  projecting  beyond  tLt 

level  of  tbe  homy  disc  (H,  h). 
t,  saclc  or  open  cavity :  of  tbe  two  branchiie  or  ovigerou 

frffina,  one  has  been  removed  with  tbe  outer  envaopei, 

tbe  other  is  bidden   by  tbe  projection  caused  by  the 

medial  distended  naai  of  tbe  ovarian  cteca. 
e*,  lateral  line  of  junction  of  tlie  body  to  the  outer  envelapesi 

which  latter  nave  been  here  cut  tbroagh  in  removing  tbt 

near  half  of  the  capitulum  and  pednncle. 
/,  notch  separating  tbe  capitnlnm  or  upper  part  firom  the 

peduncle  or  lower  part  of  the  external  covering:  thii 

notch  varies  much  in  depth. 
ff,  the  end  (bomologically  ^e  carinsl  end),  of  tbe  orifict 

leading  into  the  sack,  where  tbe  cutting  of  tbe  ODter 

envelopes  has  commenced. 
H  H,  hom^  diac,  cut  longitudinally  down  the  middle. 
A,  first  pair  of  cirri. 

i,  prosoma  (homologicaily  the  second  tboncic  aegment). 
A.   tbe  thoracic  BeKtiPnt.  which  woultl  have  borne  tbe  bi 
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:•  7»  small  portion  of  the  ezteraal  membrane,  showing  the  star- 
shaped,  hard,  projecting  points  of  chitine ;  but  they  are 
here  placed  too  closely  together. 

8,  front  view  of  mouth,  greatly  enlarged,  and  with  the  gnathites 

rather  unnaturally  separated  from  each  other ;  A,  the  first 
pair  of  cirri ;  in  front,  the  outer  maxillee  appear  like  a 
bi-lobed  lower  lip ;  the  inner  maxillse  (with  their  singular 
membranous  swelling  behind,  see  fig.  15),  can  be  dis- 
tinguished by  their  long  apodemes  or  horny  imbedded 
bars ;  behind  are  seen  the  one-toothed  mandibles,  with  a 
swelling  behind,  probably  representing  the  palpi ;  all 
above  the  mandibles  consists  of  the  immensely  developed 
labrum,  with  the  foreshortened  ends  of  the  row  of  long 
hairs  on  each  side:  the  fold,  or  articulation,  separating 
the  mouth  and  body,  is  seen  crossing  above  the  basal 
ends  of  the  apodemes  of  the  maxillae. 

9,  Lateral  view  of  the  coriaceous  button  or  cushion,  c',  on  one  corner 

of  the  upper  segment,  b,  of  the  pedicel  of  the  sixth  cirrus ; 
c,  being  the  lower  part  of  the  lower  segment  of  the  one 
ramus  of  this  same  cirrus:  the  hooked  hairs  are  rather 
distorted. 

10,  The  same,  viewed  from  the  inner  side. 

1 1,  Lateral  view  of  the  labrum,  with  the  mandible,  m,  attached  to 

it,  which  latter,  from  overhanging  the  oesophagus,  shows  the 
position  of  the  mouth  ;  A  h,  is  the  first  cirrus  on  the  near 
side;  b,  is  the  medial  crest  of  labrum,  on  the  side  of  which 
extends  a  long  row  of  hairs ;  a  a  a,  delicate  membrane 
of  side  of  body,  attached  to  the  margins  of  the  labrum. 

12,  Diagram  showing  the  probable  manner  in  which  the  young 

Alcippe  bores  into  the  shell  of  molluscs;  a,  pupa  attached 
by  the  antennae  to  the  outer  surface  of  shell ;  6,  outline  of 
young  Alcippe  soon  after  its  metamorphosis ;  the  anterior 
or  lower  end  has  increased  considerably  in  length,  so  as  to 
project  beyond  the  point  whence  the  antenntc  rise,  and  it 
has  now  penetrated  the  shell,  being  attached  to  the  roof 
of  its  incipient  chamber  by  its  horny  di^c,  represented  by 
a  thick  black  line ;  c,  is  the  Alcippe  after  further  growth, 
when  it  has  succeeded  in  burying  itself;  the  horny  disc  is 
now  attached  parallel  to  the  surface  of  the  shell;  the 
horny  disc  of  its  former  state,  now  lines  the  narrow  end 
of  the  slit-like  orifice  leading  into  the  shelly  chamber :  the 
above  changes  in  position  are  supposed  to  have  been 
efiected  quite  gradually.  The  diagram,  c,  I  may  add, 
represents  the  position  of  the  Alcippe  for  the  rest  of  its 
life,  the  chamber  being  added  to  at  both  ends,  sides,  and 
bottom. 

13,  Lateral  view  of  the  posterior  extremity  of  the  thorax,  much 

enlarged,  with  its  articulated  appendages  represented  only 
on  one  side ;  the  four  thoracic  segments,  /,  m,  n,  o,  cor- 
respond with  those  represented  in  fig.  5.  In  one  monstrous 

42 
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■pecimeD,  lament  n,  bore  b  nngle  ciiruB.  The  poiterior 
thoracic  se^eot,  o,  bearing  the  sixth  pair  of  cirri,  i/,  ii 
very  small  and  obiciire,  and  can  be  seen  only  by  MparatiDg 
the  fifth  Bud  sixth  pairs  of  drri ;  or  by  longitadiually 
bisecticg  the  thurax,  and  viewing  the  inner  aide  ;  n',  fifth 
drtus;  a,  lower  segment,  b,  upper  segment  of  pedicel; 
c,  lower,  and  d,  upper  segment  of  the  one  ramus,  the 
other  ramus  being  represented  by  the  coriaceous  boss  c'; 
o*,  sixth  cirrus,  with  simitar  segments ;  p,  caudal  appen- 
dage. 
Rg.  14,  First  cirrus. 

15,  MaiillK,  with  the  lower  end  of  the  apodeme  cut  off,  showing 
the  curious  membranooa  swelling  on  the  side  towards  the 
mandible. 


AlcipP£  lahfas. 

Fig.  16.  Pupa  of  male  Alcippelampas,  viewed  laterally;  a,  antenDt^ 
</,  eyes  attached  to  theapodemes  ;  above  these  the  single 
eye  of  the  mature  male  may  be  distinguished. 

17>  Abdomeo  of  the  same  ;  p,  posterior  end  of  thonx  ;  q,  abdo- 
men ;  r,  caudal  appendages. 

18.  Male  of  Alcippe  lampaa  immediately  after  the  metamor- 
phosis, the  ventral  surface  being  uppermost,  but  the 
specimen  has  beeu  in  some  way  distorted,  aa  the  lobe  (i) 
ought  to  project  on  the  opposite  side ;  a,  anteuuee  of  the 
pupa ;  g.  A,  lateral  lobes ;  internal  oi^ans  not  yet  formed ; 
orifice  at  upper  end  (i)  not  viaiUle ;  scale  same  ai  for 

t,  fig.  in. 
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Cbyptophialus  minutus. 

Kg.  1.  Cryptophialus  minutuB  (female  with  an  attached  male)  viewed 
laterally,  but  with  the  disc  (h)  rather  turned  towards  the 
beholder,  much  enlarged ;  a,  orifice  leading  into  the  sack ; 
H,  thin  horny  disc  by  which  the  animal  is  attached  witliin 
its  cavity ;  h',  upper  free  worn  edg(  of  the  disc ;  z,  male 
attached  in  its  usual  position  to  the  edge  of  the  disc  of  the 
female. 

2.  Cryptophialus  minutus,  natural  size,  within  a  half-inch  circle ; 

this  represents  the  largest  specimen  which  I  have  ever  seen. 

3.  Half  the  orifice,  with  a  large  portion  of  the  external  mem- 

brane and  of  the  membrane  lining  the  sack. 

a,  a,  dentated  horny  rim  of  orifice. 

b,  b,  external  membrane,  with  the  underlying  corium  or  true 
skin  removed. 

b^,  a  homy  bar,  expanding  at  its  lower  end  into  a  toothed 
plate,  and  at  the  upper  end  connected  with  the  homy  rim 
round  the  orifice. 

e,  e,  membrane  lining  the  sack. 

c^,  homy  bar  by  which  this  membrane  is  strengthened. 

c^',  thickened  membrane,  or  bar,  expanding  into  fibrous  sheets 
for  the  attachment  of  a  muscle. 

d,  delicate  lateral  lip,  within  the  outer  dentated  horny  rim. 

4 .  Orifice  of  sack,  cut  ofl*,  widely  open,  viewed  from  above ; 

a,  horny  dentated  rim ;  b',  top  of  horny  bar,  where  united 
to  the  rim ;  d,  inner  latend  lip  folded  backward  ;  d',  lip, 
with  coarser  hairs,  at  the  carinal  end  of  the  orifice. 

5.  Animal  with  the  outer  tunics  removed,  viewed  laterally. 

a,  dentated  homy  rim  of  orifice,  continuous  with 

b,  outer  membrane,  here  cut  off. 

c,  inner  membrane  of  sack,  continuous  with 

c,  e,  the  reflexed  membrane  of  the  body,  by  which  the  body 
is  united  to  the  disc  and  outer  envelopes. 

e,  lancet-shaped  labrum. 

^,  projection  behind  the  labrum. 
/,  palpi. 
ff,  outer  maxillae,  between  which  and  the  palpi  lie  the  inner 

maxillee  and  mandibles ;  these  latter  are  ratlier  exaggerated 

in  size. 
A,  first  maxilliped,  in  a  rudimentary  condition,  close  above 

which  is  the  articulation  separating  the  whole  mouth  (o) 

from  the  first  (')  segment  of  the  body. 
t,  k,  tapering  appendages  springing   from  the  second  and 

third  segments  of  the  body. 
/,  pedicels  of  the  three  pairs  of  abdominal  cirri. 
m,  cirri,  three  pairs  of. 
0,  mouth,  of  great  size,  formed  by  the  confluence  of  the 

lower  segments  of  the  gnathites. 
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Fig.  5  ',  first  segment  of  body,  homologically  the  last  or  seienth 

cephalic  legment. 
\  second  segmeat  of  body,  homologically  the  fint  thoraoc 

segment . 
',  third  segment  of  body,  homologically  Uie  second  thoracic 

segment. 
*,  fourth  segDient  of  body,  homologically  the  third  thoracic 

segment. 
*,  fifth  segment  of  body,  homologically  the  fourth  thoracic 

segment. 
*,  sixth  segment  of  body,  homologically  the  fifth  thoracic 

segment. 
^,  seventh  segment  of  body,  homologically  tlie  aixth  thoracic 

segment. 
^  eighth  segment  of  the  body,  homologically  the  icTenth 

thomcic  segment. 

6.  Front  of  montti ;  g,  outer  maxillK  ;  y,  an  articnlation  sepa- 

rating the  month  from  the  membrane  of  the  firat  eegmenl 
of  the  body ;  A,  fint  pair  of  maxillipeds ;  whole  figureon 
same  scale  with  the  labrum,  fig.  9. 

7.  Maxillte,  drawn  on  thrice  the  scale  as  the  outer  maxillc; 

a,  apodeme. 

8.  Mandibles,  drawn  on  thrice  the  scale  as  the  outer  maxilhc- 

9.  Labrum,  on  same  scale  with  the  outer  maxillie,  fig.  6,  and 

one  third  of  the  scale  of  the  mandibles  and  inner 
maziUfe ;  e,  labrum ;  /,  palpi. 

PLATE  24. 
Cbtptop&ialus  hikdtds. 
Lower  enlarged    cod    of  ceBophagus,    where  enleriog  I 
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1g.  14.     S^menta  of  one  of  the  rami  much  eolargecl ;  a,  thicVened 
■hield-like  portion  of  membrane. 

15.  Oram,  (thirtjr-five  timea  the  natural  size.) 

16.  Egg-like  larva  in  the  first  stage,  on  same  scale. 
17-  „         „     in  the  second  stage,  on  same  scale. 

18.  Larva  in  the  last  of  pupal  stage,  on  four  timea  the  scale  of 

fig-  15—17;  a,  antenneei  li,  apodeme  and  eyes;  e,  bI>- 
dominal  bristles.  A  male  would  have  been  developed  ^ro 
this  pups. 

19.  Hale  on  aame  scale  as  the  papa,  fig.  18 ;  a,  three  terminal 

segments  of  the  anteoDse  of  the  pnpa;  d,  orifice  of  the 
sack. 

Pbotbolip&s  bitincta. 
ig.  1,  Antenna  ofthe  papa  (three  terminal  segments  of),  with  a  portion 
of  one  of  the  two  threads,  enclosing  the  cement-dncts,  by 
which  the  body  of  the  Proteolepas  is  attached  ;  the  upper 
portion  of  the  thread,  and  the  adjoining  part  of  the  body, 
are  represented  in  section. 

a,  part  of  the  great  mass  of  cellular  matter  within  the  OTaiiao 

aack,  in  process  of  development  into  ova,  and  changing 
■ta  character  as  soon  as  it  enters  the  tube  or  cement-duct, 

b,  membrane  forming  the  ovarian  sack  and  the  cement-ducts, 

the  Utter  eoclosed  within  the  threads  of  attachment. 
t,  corinm  lining  the  outer  membrane  of  the  body,  and  the  upper 
part  of  the  threads. 

d,  onter  membrane  of  body. 

e.  .,  „        1 
forming  the  outer  membrane  o 

e*,  outer  membrane  of  the  thread  in  the  lower  part,  here  not 
shown  in  section. 

/  main  or  second  segment  of  the  pupal  antenna,  the  baaai  seg- 
ment having,  as  in  all  caaes,  been  moulted,  with  the  cara- 
pace of  the  pupa. 

ff,  disc-segment,  apparently  with  a  small  orifice  for  the  issuing 
of  the  cement. 

k,  terminal  segment  with  the  shorter  spines  broken  ofi*. 

2,  Compounded  mandibular  organ,  akctched  by  the  camera ,  a, 

supposed  mandible;  b,  perhaps  portion  of  the  mandible; 
e,  maxilla;  d,  ligamentona  fibres  giving  attachment  to 
mnsclea. 

3,  Mouth  seen  from  the  ventral  side,  sketched  by  the  camera;  r, 

articulation  separating  the  mouth  from  the  body  ;  c,  com- 
pounded mandibular  organ :  rf,  palpus,  united  to  the  op- 
posite palpus  and  to  the  crest  of  the  labrum ;  the  latter 
forming  the  back  of  the  hollow  in  which  the  compound 
mandibles  work. 

4,  Diagram  of  the  mouth  of  an  ordinary  cirripede,  seen  from 

above;  a,  outer  maxilla;  £,  maxilla;  e,  mandible;  d, 
labrum. 
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Fig.  5,  Diagram,  illuatrating  the  Buppoied  chuiget  in  pontim  of  tb 
gnathitea  in  Proteotepu,  caasiog  ^em  to  atand  back  to 
Eaclc;  a,  outer  maxUla;  6,  maxilla;  c,  uaDdiblei;  d, 
labrum. 

PLATE  25. 
Proteolefas  bitincta. 
Fig.  6,  Proteolepaa  bivincta:  diagram,  aho wing  the  probable  poaition  of 
the  young  animal,  juat  before  ita  metamorphosis,  vithio 
tlie  carapace  of  the  suppoied  pupa ;  a,  caudal  appendages ; 
li,  B\s  pairs  of  natatory  thoracic  lega  ;  e,  mouth,  no  doabt 
closed  and  functionless,  aa  in  other  pups ;  f,  threadi  of 
attachment,  vlth  cemeut-ducta  in  proceaa  of  formation ; 
h,  antennee. 
7,  Proteolepas  bivincta,  magnified  about  twenty-six  timea. 
m,  mouth,  the  summit  being  formed  of  the  labnim  and  palpi 

joined, 
'c,  first  segment  of  body;  homologically  the  Berenth  or  hut 

cephalic  segmest. 
H  to  "t,  second  to  eighth  segment  of  body ;  homologically,  fint 

to  seventh  thoracic  aegmenta. 
*a  to  '^17,  ninth  to  eleventh  segment  of  body;  homologicallf, 

three  aegments  of  abdomen, 
(f,  three  muscles  attached  on  each  side  to  the  labrntD,  and 
tlie  giiathites. 
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T,  tcrKnm. 

«,  adauctoT  MutoTutn  muscle,  with  the  acatum  on  the  near  aide 
lemoTed. 

b,  the  whole  ipace  enclosed  by  a  broken  aiiinoua  line,  round  a 
and  b,  ahowa  the  cut  surface  of  attachment  to  the  near 
scutnm,  which  haa  been  removed. 

tf,  lower  muscle,  ou  the  near  side,  running  from  near  the  basal 
edge  of  tbe  scntum  to  near  the  basal  margin  of  the  kbrum 
(e).  Above  this  are  three  other  muscles  (all  on  the  near 
aide),  running  to  the  membrane  between  tbe  labrum  and 
adductor  mnacle. 

e,  proaoma,  including  the  main  portion  of  the  stomach  and 
thiclcened  ends  of  the  vesiculte  seminales :  homologically  this 
is  formed  by  the  development  of  the  second  thoracic  seg~ 
ment,  which  carries  the  first  pair  of  cirri ;  and  possibly,  in 
part,  by  the  antecedent  segment,  i.  e.  the  first  thoracic 
segment. 

e',  thorax,  extending  from  the  proaoma  to  the  posterior  end  of 
the  body :  the  letter  (e')  stands  on  the  segment  supporting 
the  third  cirrua ;  homologically,  this  segment  is  the  fourth 
thoracic. 

tP,  orifice  of  the  acoustic  aack,  above  which  is  the  baaal  articu- 
lation of  the  first  cirrus. 

e,  labrum,  forming  the  back  (i.  e.  anterior  end)  of  the  mouth, 
with  the  transverse  palpi  obscurely  seen  on  the  summit. 

_f,  sack  in  which  the  animal  lies,  with  the  tunic  lining  it,  con- 
tinnoua  with  that  investing  the  prosoma  (c),  and  lining 
the  under  sides  of  both  opercular  valves,  bat  cut  off  round 
(fi)  and  (o)  by  the  removal  of  tlie  nesr  scutum.  The 
branchia  on  the  further  side,  which  occupies  the  position 
represented  at  fig.  3,  is  covered  by  the  body  of  tlic  animal. 

jf  g,  ovarian,  inosculating  CEeca,  branching  from  tbe  simple 
duct  (of  which  the  near  one  of  the  pair  is  represented), 
leading  to  the  ovaria  (not  represented)  within  tbe  body. 

il,  rostral  depressor  muscle  of  the  scutnm  :  the  lateral  depressor 
muscle  of  tbe  scntum  is  hidden  by  the  body  and  by  the 
membranes  of  the  sack. 

i,  carinal  depressor  muscle  of  the  tergum. 

iT,  antennse  (three  terminal  segments)  of  the  pupa ;  I  distinctly 
saw  these  in  this  species,  but  they  are  here  represented 
considerably  too  large,  even  on  the  supposition  that  a 
young  shell  had  been  drawn,  and  magnified  about  twelve 

;.  '2,  Testes  of  Balanvt  per/oratiu,  greatly  magnified. 

3,  Branchia  of  Bal.  tiniinnabulvm,  on  the  same  scale  as  in  fig.  1, 
and  in  its  natural  position.     This  drawing  was  made  by 
lifting  up  the  body  in  fig,  1  i  the  organ  being  thus  com- 
pletely exposed  over  its  whole  interior  surface ;  a  is  the 
.  baaal  end  of  tbe  spur  of  the  tergum. 
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PLATE  26. 

STRDCTtrKK  OF   THE  MoDTB,  &C. 

M.B.— 7»*  tame  letter*  of  re/ermee  are  uaed/or  theparU  of  the  mouth 
throughout  this  plate.  Alt  theorganehere  repretented  haceleeit  cleaned 
by  boiling  in  potaeh,  and  eoneiet  exclusively  of  the  external  membrane. 
Pig.  1,  Mouth  of  Balnnve  per/orattu,  viewed  from  vertically  abon, 
with  the  first  pair  of  cirri  (x  x)  id  their  proper  poaitioo, 
cut  off  close  aboTe  their  haul  arlicnlationB. 
(a),  outer  maxilla ;  (a')  ditto,  cut  cloae);  off. 
(i),  maxilla, 
(e),  mandiblea. 

id),  palpuB ;  ((/'J  ditto,  cut  closely  off. 
(e),  labrum,  crest  of. 
(*a:),  first  pair  of  cirri,  cut  off. 

2.  Supra-tEsophageal  carity  of  the  mouth  of  Balaniu  iM^nwuM, 

torn  open,  with  the  palpi,  maudiblea,  and  maiillR  remoTed, 
exhibiting  the  inner  face  of  the  labram,  laid  fiat,  and  the 
inner  fscea  of  the  outer  mazillEe ;  scale  as  in  fig.  I. 

(a),  outer  maxillre ;  (a")  inner  and  lower  lobe  of  ditto. 

((/'),  point  of  attachment  to  the  tora-off  palpus. 

(e),  labrum,  crest  oiT;  «',  central  notch,  with  graduated  teeth 
OD  both  sides. 

(/),  triangular  thickened  portion  of  the  inner  fold  of  the 
labrum ;  (/'),  rib  or  bar  of  membrane,  thickened  to  sup- 
port the  aurrounding  very  thin  membrane  of  the  aapra- 
oesophageal  cavity. 

(g),  opening  of  the  (esophagus. 

(A),  forked  bar  of  thickened  membrane,  for  aame  purpoae 
«^  (/■). 

3,  Mouth  of  Coroiiiila  bal/tnarii,  divided  Terticftlly 


^ 
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(/),  thickened  portion  of  membrane,  part  of  the  inner  fold  of 
the  labrum,  corresponding  with  (/)  in  fig.  2. 

{g),  orifice  of  the  oesophagus,  with  the  front  part  of  the  supra- 
oesophageal  cayity  cut  away;  (^'),  lower,  expanded,  or 
bell-shaped,  end  of  the  oesophagus,  in  its  natural  condition. 

(t)  (^),  concavities  for  the  attachment  of  muscles  running  to 
the  mandibles. 

(m),  cut  off  edge  of  membrane  forming  the  side  of  the  mouth, 
which  cut  edge  can  be  followed  up  above  the  aperture  (£?'), 
where  the  upper  basal  end  of  the  palpus  has  been  cut  off, 
and  so  onwards  by  (^),  to  the  mandible  on  the  opposite 
side  of  the  mouth. 

g.  4,  Mouth  of  Caronula  baUenariSy  viewed  from  the  outside, 
in  front,  with  the  inner  maxilla,  mandible,  and  palpus  on 
the  left  side  of  the  figure,  and  nearly  the  whole  labrum,  and 
the  greater  part  of  the  palpus  on  the  right  side,  all  cut 
away.  The  maxilla,  mandible,  and  basal  portion  of  the  pal- 
pus on  the  right  hand,  are  pulled  out  of  their  proper  posi- 
tions ;  for  the  toothed  edge  of  the  mandible  ought  to  have 
stood  higher,  and  nearly  in  a  line  between  and  behind  the 
outer  maxillee,  and  then  the  basal  margin  (e^^  of  the  lateral 
portion  of  the  labrum  would  be  raised,  and  curling  round, 
would  stand  nearly  where  the  letter  h'  is  now  placed. 

(a)  (a),  outer  maxilla,  upper  free  lobe ;  (a"),  lower  and  inner 
free  lobe;    {a}),   supposed  second  or  middle  segment; 
(a 2),  supposed  third  or  basal  segment ;  {a'")^  basal  arti- 
culation of  mouth,  separating  it  from  the  ventral  surface  of 
the  thorax. 

(6),  inner  maxilla  ;  (5'),  apodeme  of  do. 

(e),  mandible,  upper  free  segment;  (c^),  second  segment; 
(c^),  third  and  basal  segment,  but  pot  separated  by  an  ar- 
ticulation from  the  labrum. 

{d\  palpus ;  {d")y  membrane  uniting  the  basal  end  of  the 
palpus,  where  attached  to  the  labrum,  to  the  side  of  the 
mandible. 

{e")j  basal  margin  of  the  labrum,  on  one  side,  displaced  and 
pulled  down. 

(n),  orifice  of  the  olfactory  pouch. 

5,  Balanus  amaryllis :  mandible,  upper  free  segment,  seen  from 

the  side  that  faces  the  labrum ;  (/)),  an  arched  line,  where 
the  thickened  membrane  of  the  upper  free  part  terminates, 
and  is  united  by  thin  membrane  to  the  near  side  of  the 
palpus;  (9),  ligamentous  bands  for  the  attachment  of 
muscles. 

6,  Balanus  amaryllis :  palpus,  on  the  same  scale  as  the  mandible, 

fig.  5,  seen  from  the  outside,  so  that  the  further  or  under 
face  is  the  side  which,  towards  the  right  hand,  is  united 
to  the  near  face  of  the  mandible,  fig.  5 ;  (r),  long  bristles, 
springing  from  a  protuberance  near  the  extremity;  these 
bristles,  in  many  species,  form  a  long  single  row,  parallel 
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to  the  bnul  margin;  (t),  upper  row  of  ahorter  faiiatln; 
(t),  row  of  very  abort  briatleB,  arising  from  the  farther  nde 
and  curling  over  the  creat  of  the  lAbram. 
Fig.  7.  Balanus  amarjllia :  maxilla  on  twic«  the  acale  of  the  maDdiUe 
and  palpna;  (b),  npper  free  segment;  (£'),  Kpodemt; 
(£'),  thickened  portion  of  membrane,  perhapa  snawering 
to  the  second  segment  of  the  mandiblea ;  (£'),  thin  mem* 
brane,  extending  down  to  the  bual  edge  of  the  month, 
poasibly  anawenng  to  the  basal  segment  of  the  mandiblea; 
or  perhaps  the  tbiclcened  membrane  forming  the  pro- 
tnbenuice  e'  in  fig.  3,  may  be  considered  as  the  basil 
aegment  of  the  maxills. 

(h),  atep-formed  projection  at  lower  angle  of  maxilla. 
8,  Thorax  of  Coronula  diadema :  outer  membrane  of  the  fire  poa- 
terior  aegments  laid  almost  flat,  and  viewed  externally  as  i 
transparent  object. 

(  ^  }  to  ^<  J,  the  aecond  to  the  aixth  drms,  cut  off  a  little  aboK 
their  basal  articulationa. 

(a),  basal  curved  end  of  the  probosciformed  penis. 

(6),  anna;  (b'),  the  membraoe  surrounding  the  anas,  probaUj 
consisting  of  a  rudiment  of  the  ^domea. 

(c),  rectum,  teen  through  on  the  under  tide. 

Id),  basal  articulation  of  the  sixth  cirrus ;  {d'),  do.  of  the  fiftli 
cirrua  ;  (d^),  do.  of  tbe  aecoad  cirrua. 

(e)  («'),  poaterior  thoracic  aegment,  carrying  the  aixth  pair  of 
cirri ;  the  dorso-lateral  portion  (e)  is  aepsrated,  in  this  one 
segment,  from  the  corresponding  portion  (e')  by  a  namnr 
slip  of  thinner  membrane,  which  may  be  a  part  of  tfar 
abdomen  let  in. 

(e')  (e-),  thoracic  Bcgraeof,  supporting  tbe  second  pair  of  cirri. 

(/)  {/^),  folde  or  articulations  between  tbe  niljoiuiug  segments. 
>,  swollen,   punctured  portions  of  niembrape.  not  diflerioe 
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b,  single  medial  nerve,   ninning    to  the  great  trandverse 

muscle,  extending  across  the  upper  part  of  the  stomach. 

c,  collar-nerve  or  chord,  uniting  the  infra-  and  supra-oeso- 

phageal  ganglions. 

d,  great  splanchnic  nerve,  here  spread  laterally  out,  hut 

properly  running  along  the  sides  of  the  upper  part  of 
the  prosoma,  and  therefore  under  the  collar-nerve; 
(H,  plexus  by  which  this  nerve  is  connected  with  the 
supra-splanchnic  nerve,  e. 

e,  supra-splanchnic  nerve,  rising  from  the  collar,  almost  in 

contact  with  the  supra-cesophageal  ganglion ;  e',  small 

nerve  rising  from  the  end  of  the   supra-oesophageal 

ganglion,  and  running  to  the  adductor  and  surrounding 

muscles. 
/,/,  pair  of  great  nerves  (antenmUar),  distributed  over  the 

sack  and  shelL 
ff,  chord  (in  appearance  single),  uniting  the  supra-oesophageal 

ganglion  with  the  first  (c),  or  ophthalmic  ganglion. 
A,  small  medial  nerve,  running  to  near  the  adductor  muscle. 
t,  nerve  supposed  to  run  from  the  ophthalmic  ganglion  to  the 

eye. 
k,  small  nerve,  rising  from  the  main  ganglion  (a),  between 

r  ^  and  r  ^,  or  the  nerves  ninning  to  the  first  and  second 

pairs  of  cirri. 
(F,  position  of  the  oesophagus. 
r  \  nerve  entering  the  first  cirrus, 
r  2,  r  ',  r  *,   r  *»,   r  *,   nerves  entering  the  five  succeeding 

pairs  of  cirri. 
s,  nerve  entering  the  probosciformed  penis. 

2,  nervous  system  of  Balanua  tintinnabulum;  letters  of  reference 

as  in  fig.  1. 

3,  acoustic  sack  of  Balanus  tintinnabulum, 

4,  „         „  Coronula  diadema, 

5,  eye  of  Balanus  tintinnabulum;  t,  nerve  coming  from  the 

ophthalmic  ganglion ;  d,  eye  itself. 


PLATE  28. 

Cementing  Apparatus. 

Kg.  1  a.  Basal  membrane,  with  the  cementing  apparatus,  of  Coronula 
balanaris  ;  a  small  portion  of  the  panetal  membrane,/)  j^j), 
which  coats  the  folded  shelly  walls,  is  left  adherent  to  the 
basal  membrane. 

b,  the  circumferential  slip  (shaded  more  darkly  than  the  rest  to 
catch  the  eye),  separating  the  basal  from  the  parietal  mem- 
brane. 

c'  c^,  slips  of  basal  membrane,  formed  at  each  period  of  growth, 
and  overlapping  each  other. 
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Fig.  laa »t  tt,  the  six  nntarea  in  the  inll«,  aepanting  the ux com- 
partments, of  which — 

A  is  the  basal  margin  of  the  rostmm, 
c  c  that  of  the  lateral  compartmenta, 
D  D  that  of  the  carino-lateral  compartmenta,  aui 
E  that  of  the  carina, 
r,  r,  rays  or  spokes  of  membrane,  prolonged  from  the  circnm- 
ferendal  slip,  and  running  under  the  trebly  folded  wall  of 
each  compartment,  bat  here  cut  off;  a  simiUr  ray  should 
run  under  each  line  of  suture  (t).     These  rays,  at  their 
extremities,  expand  transversely;  and  the  shape  and  length 
of  the  rays  may  be  judged  of  from  the  bassl  outline  of  the 
folded  walla  given  in  PI.  16,  fig.  5. 
The   two  cement-ducts,    proceeding  from  each  cement-^^and, 
debouch  opposite  the  middle  folds  of  the  lateral  (c  c)  and 
carino-lateral  (s  d)  compartments.     The  hiyen  of  cement 
have  been  removed,    n.b.  There  ia  one  considerable  error 
in  this  figure,  the  two  main  trunks,  connecting  the  cement- 
glauda,  and  meeting  at  the  centre,  have  been  representedai 
forming  a  strught  Une,  but  in  fact  they  form  a  very  open 
angle,  as  is  correctly  shown  in  fig.  1  c. 
Fig.  1  b.  Diagram,  representing  a  vertical  section  through  a  portion  of 
the  basal  and  parietal  membranes,  with  tue  thickness  of 
the  membrane  enormously  exaggerated. 
g  1 1,  layers  of  cement,  which,  if  the  section  had  been  made  in 
the  line  of  the  cement-ducts,  would  have  been  seen  pro- 
ceeding out  of  these  ducts,  as  is  represented  at  {t),  when 
the  section  ia  supposed  to  have  taken  the  above  course, 
e'  e",  the  slips  of  basal  membrane. 

b,  the  circumferential  slip;  beneath  this  the  coarsely  dotted 
layer  represents  the  cement,  lately  excreted,  and  before  it 
jpareiit  structureleaa  character. 
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Hg.  2,  Cement-dactB  and  one  cement-gland  of  CheUmobia  patuloy 
represented  without  the  basal  membrane,  to  which  they 
adhere :  /,  /,  main  cement-trunk ;  ^,  enlarged  portion  ; 
h,  gland ;  a,  b,  the  two  ducts  proceeding  from  this  gland, 
and  bifurcating  several  times  before  debouching  on  the 
under  side  of  the  basal  membrane.  Several  other  cement- 
ducts,  proceeding  from  other  glands,  are  represented  just 
as  they  appeared  under  the  microscope. 

3,  Cement-ducts  and  glands  of  Tubicinella  tracheaiis,  repre- 
sented without  the  basal  membrane  to  which  they  ad- 
hered :  (/)  (/),  main  cement-trunk,  connecting  the  several 
glands ;  h,  cement-gland ;  a,  cement-duct,  with  a  singular 
loop  (a!)  having  two  projections  or  rudimentary  branches; 
6,  spur  or  rudiment  of  a  second  cement-duct;  c,  third 
cement-duct. 

4  a,  Chain  of  cement-glands  of  Balantu  tintinnabulum,  with  all 
the  ducts  removed,  excepting  those  proceeding  from  the 
last 'formed  gland,  which  latter  correspond  in  age  with  the 
last-formed  zone  of  the  shelly  basis ;  the  whole  of  the  basis 
having  been  removed  by  acid. 
/,  main  cement-trunk  connecting  the  glands. 
gh,   last-formed  cement-gland. 

kf  t,  two  cement-ducts,  proceeding  from  a  great  common  duct ; 

one  of  these  bifurcates  at  {t),  and  one  branch  joins  at  (t') 

the  corrresponding  branch  from  the  corresponding  gland. 

1 1 1,  circumferential  duct,  into  which  the  ducts  k,  k,  t,t,f  all 

enter, 
f'  t',  branches  proceeding  from  the  circumferential  duct,  which 
branch  and  sub-branch  till  they  form  a  sheet  (zz)  of 
cement-tissue  on  the  outside  of  the  basis  of  the  shell. 

4  b,  two  cement-glands  of  Bal.  tintinnabulum  (this  figure,  to  match 
with  4  a,  ought  to  have  stood  upside  down),  taken  from 
near  the  centre  of  the  basis,  greatly  enlarged ;  (//),  main 
trunk;  (g),  enlarged  portion  of  the  trunk ;  (A),  gland ;  k,  t, 
two  cement- ducts  proceeding  from  a  common  point,  one  of 
them  (t)  bifurcates,  and  gives  off  a  rudimentary  branch,  t"; 
m,  a  spur,  or  rudimentary  duct.  The  gland,  A,  has  been 
pushed  on  one  side,  it  ought  to  lie  over  the  enlarged 
portion  (g).  There  is  a  considerable  difference  between 
these  two  glands  and  that  (gh)  represented  in  fig.  4  a ;  the 
neck  of  the  gland  in  the  latter  being  elongated  into  a  great 
common  duct,  and  the  spur  or  rudimentary  duct  (m)  being 
absent. 

PLATE  29. 
Cirri  :  Larva,  first  stage. 

Fig.  I,  Sixth  cirrus  of  Balanus   amphitrite  (var.  cirratus),  showing 
the  muscles, 
(a)  (6),  flexor  and  extensor  muscles,  moving  the  upper  segment 
(t  to  k)  of  the  pedicel. 
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Fig.  1,  (eaod  </),  flexor  uid  eitenaor  muBclM,  apparently  moring  tht 

lower  Mgments  of  both  twni,  m  a  whole ;  the  lower  ard- 

culationa  in  thete  rami  being  confluent, 
(e  and^),  flexor  and  extenBor  mntclea  extending  np  both  lani 

(those  only  in  the  near  ramus  being  fignrcS)  to  their  tip*. 
(?)  (ff)i  flexors  of  the  separate  segments  in  both  rami. 
(A),  basal  articulation  of  lower  segment  of  the  pedicel. 
ii),  npper  articulation  of  lower  segment  of  the  pedicel. 
(A),  upper  articulation  of  upper  segment  of  pedicel. 
2,  Fourth  cirrus  of  Acasta  sulcata. 
(0,  upper  articulation  of  the  lower  segment  "J  ^^^  ^  ^^,,^^ 

of  pedicel  ,  .  .  (  I    t   all  lit 

(i),  upper  articulation  of  the  upper  aeirmentC      2"'*  ".  j   - 

(i),  curvM  teeth  on  the  pedicel, 
n),       „         „      on  the  segment*  of  the  anterior  ramus. 
Third  cirrus  of  Chthamalus  antennatu*. 

.   of  Balanus   perfbratus,  viewed  exteriorly  and 
laterally. 
),     Third  cirrus  of  XenobalaQus  globicipitis. 
>,     Sixth      „ 

',     Spermatozoa  (copied  from  Hr.  C.  Spence  Bate,  in  '  Annals  and 
Mag.  of  Natural  History'  (S.  2),  vol.  viii,  PI.  VIII). 
(a),  of  Verruca  Strbmia,  in  an  early  condition. 
(6),  of  Balanus  balanoides,  more  mature. 
(c),  of  Balanus  perforatus,  apparently  mature. 
),     Larva  of  Scalpellum  vulgare,  immediately  after  coming  out  ot 
the  egg,  seen  on  the  ventral  surface  (letters  of  reference 
given  below). 
),  Larva  of  Balanus  balaooides,  immediately  after  coming  out  »( 
the  egg,  seen  on  the  ventral  surface,  copied  from  iir.  C. 
Spence  Bntc's  drawiugiii  'Aniifils  and  Atngatineof  Nalural 


3,  Thii 


t 
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^•10,  (/)  (ff),  second  and  third,  biramous  natatory  legs  (homologicallj 

the  third  and  fourth  thoracic  limbs.) 
(h),  posterior  point  of  carapace. 

[{),  forked  terminal  projection  of  the  body  or  abdomen. 
(t),  second  forked  projection, 
(m),  two  sharp  points,  apparently  representing  a  third  forked 

projection, 
(n),  a  rounded  swelling,  apparently  lying  between  the  carapace 

and  the  supposed  abdomen,  and  believed  to  form  the 

anus. 

PLATE  30. 

LaKTJE  of  LePAS  :    SECOND  AND  LAST  STAGES  OF  DEVELOPMENT. 

'ig.  1,  Larva  of  Lepas  in  the  second  stage  of  development;  a,  sup- 
posed antennae  (second  pair)  ;  m,  mouth ;  c,  three  pairs  of 
legs.  (Copied  from  Burmeister's  '  Naturgeschichte  der  Ran- 
kenfusser,'  Tab.  1,  fig.  3.) 
2,  Lepas  australis :  pupa  or  larva  {2  a,  of  natural  size)  in  the  last 
stage  of  development,  with  the  young  cirripede  in  its  na- 
tural position,  obscurely  seen  within, — the  specimen 
having  been  treated  with  caustic  potash,  and  so  rendered 
transparent,  —  viewed  laterally  and  greatly  enlarged. 
Scarcely  more  than  the  outline  of  the  shell  or  carapace  is 
represented.  The  darkly  shaded  part  to  the  left  repre- 
sents the  extent  of  the  sack  of  the  pupa,  or  the  cavity  occu- 
pied by  the  thorax,  with  its  limbs. 

a,  both  antennae,  adhering  by  their  discs  to  a  piece  of  wood. 

b,  dorsal  surface  of  the  shell  or  carapace  ;  and  immediately  un- 

derneath this  letter  is  the  point  of  reflection  of  the  mem- 
brane investing  the  thorax,  so  as  to  line  the  sack  of  the  pupa. 

6',  is  the  posterior  end  of  the  animal,  and  of  the  orifice  on  the 
ventral  surface,  through  which  the  legs  are  protruded. 

e,  six  pairs  of  natatory  legs. 

d,  pair  of  caudal  appendages,  seated  on  a  minute  abdomen. 

m,  mouth,  ^om  which  the  oesophagus  can  be  seen  running  into 
the  stomach,  the  latter  having  two  dark  cceca ;  the  sto- 
mach sweeps  round  in  the  pupa  to  the  abdomen,  near  b' ; 
but  in  the  young  included  cirripede,  only  as  far  as  the 
letter  (6),  where  the  bases  of  the  posterior  pair  of  cirri  and 
the  anus  lie. 

n,  apodemes,  supporting  the  eyes,  produced  deeply  inwards 
from  the  eye-bearing  segment  (n,  in  fig.  4)  of  the  antennae. 

s,  bottom  of  sack  df  the  young  cirripede  immediately  after  its 
metamorphosis  ;  it  extends  as  far  as  sf,  (See  s,  in  fig.  3.) 

t,  gut-formed  cement-gland  (or  incipient  ovaria),  seen  on  the 
near  side  of  the  animal,  whence  a  cement-duct,  t*,  runs 
into  the  near  antenna. 

II,  internal  and  anterior  part  of  the  pupa,  filled  with  pulpy,  oily 
matter,  together  with  the  incipient  muscles  of  the  pedun- 
cle; when  stretched  out  it  forms  the  peduncle  of  the 
young  cirripede.     See  u',  in  fig.  3. 
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X,  btaee  of  tbe  pediceU  of  the  cirri  of  the  yonog  inclndtd 

Fig.  2  a.  Pupa  of  Lepaa  australia  of  natural  average  size,  within  a  hit- 
inch  wide. 
3,  Younii;  cirripede  (on  a  smaller  scale  thsn  Fig.  2),  immediitfly 
after  the  cztiviatioD  of  the  bivalve-like  puptd  carapaw,  liie 
basal  segments  of  tlie  antennae,  tlieeye-apodemes  andcTn. 
The  young  cirripede  haa  just  assumed  its  proper  posiuoii 
at  nearly  riglit  angles  to  what  it  held  whilst  packed  withis 
the  pupa, — tikis  change  of  position  having  been  eflecled  bj 
the  opening  out  or  stretching  of  the  deep  fold  of  mem- 
brane (nee  n,  in  lig.  2)  farmed  over  the  eye-apodemes  uii 
eves,  previous  to  the  act  of  exuviation. 

a,  the  three  terminal  segments  of  the  antennee  of  the  pupi,  (tiU 
remaining  cemented,  in  the  same  position  as  before,  to  the 
Eamc  piece  of  wood  :  the  basal,  or  eye-bearing  segment  {f, 
in  fig.  4),  has  been  moulted  with  the  pnpal  carapace. 

c,  d,  legs  and  candal  appendages  of  the  pupa,  not  as  yet  rooultnt, 
bnt  quite  functionlesa ;  the  external  membrane  of  the 
thorni,  and  that  lining  the  sack  of  the  pupa,  are,  likevite, 
as  yet  retained,  but  aoon  will  be  cast  off. 

a,  bottom  of  the  sack  of  the  jonng  cirripede,  which  can  now  be 
easily  distinguished. 

u',  the  peduncle. 

x>  yi  '•  primordial  valves,  composed  of  chitine :  x,  being  llu 
1  y,  the  tergum  ;  s,  the  carina. 
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{•  6p  Abdomen  with  two  esadal  appendages :  \  first  abdominal  seg- 
ment, attached  to  the  posterior  thoracic  segment ;  ',  second 
abdomioal  s^ment ;  \  third  or  last  abdominal  segment ;  h, 
lower  s^ment ;  t,  npper  s^ment  of  caudal  appendage. 
7«  TransTerse  section  of  the  pupa,  close  to  the  eye-apodemes ; 
these  being  made  to  stand  more  upright  than  in  fig.  2. 
The  internal  oi^ans  of  the  animal  have  all  been  removed. 

«  «  a',  section  of  carapace ;  from  a  to  a\  on  the  lower  side, 
forms  the  Tentral  surface,  with  three  longitudinal  furrows, 
here  in  some  degree  opened  out. 

e,  crest  of  thick  membrane  on  each  side,  forming  the  sides  of 
the  lateral  furrows. 

Kt  the  posterior  margin  of  the  eye-bearing  segment  (see  fig.  4) 
of  the  antennae;  the  edges  of  which  are  hardened  and 
thickened,  and  are  produced  inwards,  forming 

«,  the  apodemes,  to  which  are  attached  the  (jn!)  great  compound 
eyes. 
8»  Terminal  portion  of  an  antenna,  greatly  magnified,  seen  from 
above. 

o,  part  of  the  second  or  main  segment ;  an  oblique  line  shows 
a  line  of  separation  of  the  upper  thinner  and  lower  thicker 
membrane :  </,  single  spine  borne  at  this  segment. 

p,  disc-segment,  bearing  seven  spines ;  f/,  an  irregular  border 
of  the  cement-tissue,  believed  to  have  debouched  through 
the  spoke-like  minute  tubes  seen  on  the  disc. 

9,  terminal  segment,  projecting  almost  rectangularly  outwards ; 
t/,  most  delicate  tube  or  ribbon,  believed  to  consist  of 
cement-tissue. 
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N.B.  The  names  in  iialics  are  s^rnonyms  or  doubtful  species. 


Abdomen  of  tlie  Balanids,  65. 

of  larv8c  in  first  stage,  108. 
in  pupa  of  Alcippe,  548. 
Abdominalia,  order  of,  21,  563. 
Acasta,  sub-^enus,  302. 
cjatlius,  312. 
fenestrata,  316. 

f^lans,  314. 
eevigata,  315. 
Montagui,  308,  492. 
purpurata,  318. 
spinulosa,  321. 
spoiiffites,  308. 
sporulus,  319. 
sulcata,  310. 
tubulosa,  320. 
undulata,  313. 
Aoom  shell,  33. 
Adductor  scutorum,  53. 
Adna,  genus,  354. 

anglica,  360. 
Affinities  of  the  Balanidse,  152. 
AlfiB,  structure  of,  37,  47. 
Alcippc,  ^enus,  529. 

lampas  (female),  630. 
lam  pas  (male),  555. 
sexes  of,  23. 
Anelasma,  false,  resemblance  to  Xeno- 
balanus,  445. 
compared  with  Alcippe,528. 
Antennse  of  larva  in  first  stage,  105. 
of  pupa^  114. 

of  Alcippe,  549. 
of     Cryptophialus, 

581. 
of  Proteolepas,  601. 
Anus,  87. 

none  in  Proteolepas,  696. 

in  the  male  Alcippe  and 
Cryptophialus,  546, 562, 585. 


Apoda,  order  of,  22,  587. 

Apodcmes  for  the  attachment  of  eyes 

of  pupa,  120,  126. 
Apparatus,  cementing,  133. 
Appendages,  caudal,  65,  85,  479, 481, 

491. 
in  Verruca,  510 
in  Alcippe,  543 
filamentary,  to  sack,  64. 
to  limbs,  64, 
83. 
Asemus,  genus,  321. 

porosuSy  329. 
Astrolepaz,  ^enus,  382. 
kevis,  396. 
rotundariut,  392. 
Attachment  of  Chelouobia  to  turtles, 
390. 
of   Coronula  to  whale's 

skin,  41 1. 
of  Tubicinella,  436. 


Baer,  Yon,  on  morphological  diferen- 

tat  ion,  19. 
Balanidse,  family  of,  33. 

highest  Cirripedes,  20. 
BalaninsD,  sub-family  of,  175. 

characters  of,  152. 
Balanus,  genus,  177. 

shell  of,  immediately   aftet 
the  metamorphosis,  41. 

supposed  male  of,  271. 

Aiax,  214. 

aflium,  281. 

amaryllis,  279. 

amphimorphus^  494. 

amphitrite,  240. 

oHgulonu,  266. 

arctica  pateUififrmiSi  256. 


Baiania,  aretieiu,  3(52. 

Balmu,  giga,,  310.                            — 
glaciati/,  361. 

balanoides,  267. 

glMdnla,  265. 

pupa  of,  130 

Hatueri,  277- 

meoa  nitb  im- 

UolfffH.  492. 

perfonilc     pe- 

AkbiiVm,  495. 

!Lii,T02. 

^r^'^iiX 

improvisus,  250. 

iDclusus,  209. 

mterteitua.5ia. 

bUulcatos,  293. 

IfEvia,  227. 

BtaUmlUi.  231. 

UetU,  495. 

bertelU,  262. 

catc»lna,  218, 

mUrr,  235,  404. 

Mmtamn,  309. 
naTicda,  221. 

CapeusLS,  209. 

earbtnariu,  493. 

nigreseena,  310. 
nubilos,  253. 

C4rio!us,  273. 

eauis.  218. 

onw/M,  493. 

cepa,  283. 

M/rAirHn,492. 

ekelylrypfte*.  394. 

ocKfarw,  267,  494. 

eioBfl/w,  261,  267. 

patellaris,  259. 

eircinnafiu,  492. 

paMlarU,  49*. 

pretiiKrita,  493. 

concavuB,  235. 

pB«S.r<««,  492. 
perforatus,  231. 

cotrugiitua,  254. 

upfiQed    parietal 

■ 
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Balamu  sqvamosus,  328,  494. 
9talaeti/eni9, 389. 
iiellarlf,  494. 
stfiattu,  494. 
stultus,  216. 
sublaois,  493. 
9uleaiimu,  293. 
9ulcatu9,  256,  493. 
terebratus,  285. 
Uriiarius^  494. 
tweUUus,  256,  494. 
tintinnabnlum,  194. 
varieties  of,  201. 
tintinnabnlum,  eyes  of,  93. 

nervous  system 

of,  92. 
cementing    ap- 
paratus    of, 
147. 
tiniinnaMum,  195,  204,  206, 

214,  493. 
trigonus,  223. 
tulipa,  195,  205,  277,  494. 
tulipi/brmis,  204. 
Uddevallenns,  277,  494. 
un^formis,  296. 
vanans,  298. 
verrueoj  518. 
yestitus,  286. 
vinaceus,  213. 
viraaiits,  494. 
vulgaris,  267. 
zonarim,  235,  494. 
Ball,  Dr.,  on  the  attachment  of  Ghelo- 

nobia,  392. 
Basis  of  sheU,  49. 

cancellated  in  Bal.  l»vis,  230. 
perforated  in  Bal.  terobratns, 

285. 
hardly  distinguishable  in  Bal. 

flosculus,  291. 
affected  by  adhering  to  corals, 

301. 
surrounded  by  a  ledge  in  Chtha- 
malus,  452,  466,  467. 
Bate,  Mr.  C,  on  the  spermatozoa  of 

drripedes,  99. 
on  the  larva  of  cirri- 

pedes,  108. 
on  the   excavation   of 
Verruca,  514,  518. 
Bisexuality  of  cirripedes,  23. 
Boring  powers  of,  in  Verruca,  612. 

in  Alcippe,  549. 
Boseioj  genus,  354. 
BosqueC  M.,  Monographic,  &c.  526. 
Branchin,  63. 


Branohift  in  Alcippe,  637. 

Brewster,  Sir  D.,  on  lime  and  animal 

matter,  562. 
Bristles  on  membranes  of  shell  and 

operculum,  59. 
Bronn,  list  of  Balanidas  in  his  Index 

Palaeont.,  173. 
Burmeister  on  the  rank  of  cirripedes, 

17. 
branchiiB  of  Goro- 

nula,  64. 
Uibrum    of    Goro- 

nula,  77- 
reproductive     sys- 
tem of  cirripedles, 
97, 100. 
larvsD  in  the  second 

stage,  109. 
larvn  in  the  last 
stage,  114. 

Cseca,  ovarian,  100. 

to  stomach,  85. 
Calcar  teigi,  52. 
Caligus,  nerves  of,  88. 
Canal,  alimentary,  85. 
Carapace,  homologies  of,  131. 
of  pupa,  112. 

aborted  in  Proteolepas,  595, 
603. 
Carina,  posterior  compartment  of  shell, 

39. 
Catophragmus,  genus,  485. 

connecting    link    be- 
tween Uie  Balanidn 
and  Lepadidie,  41. 
imbricatus,  490. 
polymerus,  487. 
Cement,  tube  ot,  proceeding  from  the 

pupal  antcnns,  118. 
Cementing   apparatus   in  the  pupa, 

118, 122. 
in  the  mature 

animal,  133. 
in    Platylepas, 

426. 
inXenobahmus, 

442. 
in  Proteolents, 
599. 
organs  of,  in  crustaoe%  151. 
Cetopinu,  genus,  397. 
Chamcesipho,  genus,  470. 
columns,  470. 
scutdliformis,  472. 
Changes  during  growth  in  the  Bala- 
ni&,  128, 189. 
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Creuna,  genus,  354,  497. 
Cross-impregnation  of  Cim'pedes,  lOS, 

197. 
Crustacea,  cementing  organs  of,  151. 
Ciyptophialus,  sexes  of,  23. 

minutns  (female),  566. 
(male),  584. 

Dana,  Mr.,  on  the  classification  of  Crus- 
tacea, 11, 17. 
on  centralisation  in  Crus- 
tacea, 19. 
on  nerves  of  Califi^us,  88. 
on  the  antennffi  of  the  larvs 

of  cirripedes,  106, 114. 
on  the  conversion  of  man- 
dibles into  legs,  107. 
on  the  abortion  of  the  seg- 
ments of  body,  111. 
on  the  distribution  of  Crus- 
tacea, 161, 167. 
Daphnia,  organs  of  hearing,  114. 
eyes  of,  121. 
moulting  of,  157. 
Daraeia,  Genus,  354. 

mondculana,  372. 
Lintugi,  374. 
Denticuli,  on  the  parietal  septa,  43. 
Deposit,  calcareous,  inorganic  in  cham- 
ber of  Alcippe,  552. 
Depths  at  which  cirripedes  live,  163. 
Diadetna,  genus,  397. 
bifida,  492. 
vulgare,  492. 
Du  Cane,  Capt.,  on  the  larvse  of  Crus- 
tacea, 108. 

Edwards,  Prof.  Milne,  on  the  ohissifi- 
cation  of  Crustacea,  11, 17. 

on  the  lengthening  and 

shortening    of     the 

limbs    in  Crustacea, 

14,  73. 

on  the '  tige'  and '  palpe' 

of  the  umbs,  83. 
on     the     sclerodermic 
plates  of  the  Cara- 
pace, 35. 
on  the  Carapace,  131 . 
on  general  cuissification, 
529,  565. 
Elminius,  cenus,  345. 
Kingii,  348. 

cementing    appara- 
tus of,  146. 
Leachii,  348. 
modestus,  350. 


Elminius,  plicatus,  351. 
simplex,  853. 
Epidermis,  so  called,  58. 
Epithelium  of  stomach,  86. 
Epizoons  (male),  27. 
Euraphia,  genus,  447. 

Hembeli,  465. 
Excavation,  powers  of,  in  Verruca, 

512. 
in   Alcippe, 
549. 
Exuviation  of  the  pupal  membranes, 
123. 
in  the  mature  animal,  157. 
in  relation  to  the  habits  of 

cirripedes,  56. 
anomalous  in  Isaura,  13. 
Eye  of  larva  in  first  stage,  104. 
Eyes  of  pupa,  119. 

of  pupa,  their  exuviation,  126. 
in  pupa  of  Aldppe,  549. 
the  metamorphoses  of,  in  Cirri- 
pedes, 120. 
of  Balanus,  93. 

Female  organs,  100. 

Elabellum  of  limbs,  83. 

Food  of  Cirripedes,  87. 

Fouet  of  limbs,  83. 

Frsena,  ovigerous,  homologous   with 

branchin,  65. 
Fraena,  ovigerous,  modified  in  Aldppe, 

537. 

Generation,  organs  of,  97. 
Geographr  of  &rripedes,  159. 
Geo&gical  history  of  Cirripedes,  172. 
Glan£  for  cement,  138. 
Gnathites,  structure  and  muscles  of, 

75,  77. 
Goodsir,  Mr.,  on  the  larvie  of  Cirri- 
pedes, 103, 108. 
on  his  male  Bahinns, 
271. 
Gray,  Dr.,  on  the  homologies  of  sessile 
and  pedunculated  Cirri- 
pedes, 34. 
on  the  Coronulinae,  153. 
on  marks  on  the  shell  of  a 
Balanus,    produced    bj 
growing  on  wood,  186. 
on  the  structure  of  Chtha- 
malus,  448. 
Growth  of  shell,  54. 

changes  during,  128,  189. 

rate  of,  156. 

of  sheU  in  Tubicinella^  4a^. 


on  the  eicaritttouB  of 
Verruca,  512,516. 
a  Alcippe,  530. 


nlhe 


Alcimie,  549. 
Hanler.  Mr.  S.,  on  Eal.  Hameri,  277. 
EcBrtDg,  orgena  of,  95. 
Hectoootyle,  23. 
Hepatic  sjstcm,  8G. 
Eerm  aphrodite     couditioa    of    Cirri- 

pedee,  S3. 
Rippoljte  varinns,  larvs  of,  lOS. 
History,  poo!(«ie«l,  of  Cirripedes,  173. 
Uomologieii  of  Cirripedes,  102. 

of  Ihe  carapace  and  Talrei, 

131. 
of  body  ia  Proteolepas, 
595. 
Uornor,    Mr.,    on   lime   and    animal 

nmltcr,  55'i. 
Horsford,  Dr.,  ou  tbe  setting  of  lime. 


Laaidlffi.  ovigeTous,  101. 

in      Xenobolanus, 
4-1-1. 
Lamiu*,  iuteroal  of  wall  of  shell,  cou- 

ccllatcd,  213. 
Larvw,  first  stage,  103. 

second  sto^,  109. 
during  their  early  stages,  egg- 
like in  Ciyptophialus,  679. 
last  or  pupal  sIkkc,  110. 
Lesoli,  Dr.,  on  the  CoronuliDie,  153. 
Legs  of  pupa,  121. 

Leid;,  Dr.,  ou  tlie  eyes  of  Balaam,  94. 
Lepw^EB,  family  ol;  52G. 
Lfpai  anffaala,  331. 
aHffutlaia,  231. 
australi»,  pupa  of,  1 10. 
bataHoida,  '£i\,  iVi,  2G7. 
ialoHu,,  £31,  256. 
bortalu,  251. 
earelta,  394. 
cariim.  373,  339. 
nFtuleseeai,  313. 
calunma,  470. 
nilaia,  256. 
critpala,  195. 
dfpretm,  455. 
diaitema,  417. 
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Lesson  on  the  Triton,  158. 
Limbs  of  pn[»a,  1S1 . 
Limbas  oocludens  in  Pyrgoma,  54. 
Lime,  tendency  to  harden  with  animal 

matter,  552. 
Limnlus,  nervous  sjstem  of,  88,  90. 
Linnaeas  on  the  Tnton,  158. 
Lithotira,  powers  of  boring,  535. 
Lirer,  86. 
Lyell,  Kr  C,  on  BaL   Uddevalietuis, 

877. 

Male  organs,  97. 

of  Alcippe  lampas,  555. 
of  Cry tophialos  minutus,  584. 
Males  of  Cfimpedes,  83. 

of   Cirripedes,   not    of   much 

dassificatory  importance,  566,  586. 

Manatee,  with  Platylepas  attached  to 

the  skin,  427. 
Mandibles  structure  of,  76,  79. 

reversed   in    Froteolepas, 
589. 
Maiillffi,  structure  of,  76,  80. 

reversed  in  Froteolepas,  590. 
Meffoirema,  genus,  354. 
Anglica,  360. 
semicottaiat  374. 
Membrane,  covering  the  sheU,  58. 

opercular,  58. 
Metiula,  genus,  177. 
Metagenesis,  124. 

Metamorphoses  m  the  thoradca,  108. 

of  Alcippe,  548. 
remarkable,  m  Crypto- 
phialus,  579. 
Moulting  of  the  pupal  membrane,  123. 
in  the  mature  animal,  157. 
Month,  structure  of,  74,  78. 
of  pufja,  121. 
none  in  the  male  Alcippe  and 

Cryptophiaius,  562,  585. 
suctorial  m  Froteolepas,  589. 
Movements  of  the  cirri,  71. 
Moscles  of  attachment  of  the  body  to 
the  operculum,  68. 
of  the  sack,  62. 
of  the  thorax,  69. 
■  of  the  cirri,  71. 
of  the  jaws,  76. 
of  sack,  weak  in  Chelonobia, 
389. 

Nerves  splanchnic,  91. 
Nervous  Bjatem,  88, 
JMta,  genua,  35i. 


Nobui  ffrandiit  365. 
Nomenclature,  rules  of,  804. 

Ootomeris,  genus,  488. 

angnlosa,  483. 
at^ubra,  483. 
brunnea,  484. 
SiMiekbuni,  483. 
Oeldkona^  genus,  497. 

Stromia,  519. 
(Esophagus,  85. 

in  the  pupa,  181. 
with  teeth,    in  Crypto- 
phiaius, 577. 
Operculum,  50. 

renuirkable,  in  Fyrgoma, 

356. 
remarkable,   in  Verruca, 
497. 
Orders  of  Cirripedes,  20. 
Organs,  acoustic,  95. 

of  pupa,  113. 
of  reproduction,  97. 
for  cementing,  133. 

in   the  pupa, 
182. 
Orifice  of  shell,  38. 
Otolites  absent  in  Cnutacea,  97. 
Ova,  sizes  of,  101. 
Ovaria,  100. 

incipient,  in  pnpa,  188. 
occupy  a  chamber  in  the  shell 

in  Coronula,  411. 
in  Froteolepas,  597. 
Owen,  Frof.,  on  Metagenesis,  184. 

on  vegetative  repetition, 
80. 

Fachylasma,  genus,  476. 

structure  of  als,  36. 
giganteum,  178,  477. 
aurantiacum,  480. 
Falpi,  structure  of,  75. 

absent  in  Alcippe,  540. 
pecuHar  in  Cryptophiaius,  578. 
in  Froteolepas,  590. 
Parasite,  allied  to  Bopyrus,  102. 
Farietes  of  shell,  43. 

internal   lamina  of,    cancel- 
lated, 213. 
perforated  in  Acasta,  305. 
with  numerous  rows  of  pores 

in  Tetraclita,  383. 
mudi  folded  in  Coronula,  399. 
Fenia,  ^uboaovfottnei,^. 


Penis,  poboacifonned,  of  woaderfnl 

lengtn  in  Crjptophjalus,  5SG. 
Perforations  in  shell  of  Acasta,  305. 
PhjUosoma,  affinities  lo  cimpedes,  18. 
Platjlepw,  genns.  424. 

bisseilobata,  428. 
decDmU,  4^9. 

cemeoting  appv 
ratus  of,  143. 

^ilcira,  as. 
EQiiiferi,  499. 
PoUicipes  compared  witli  sessile  cirri- 

pedcs,  34,  41.  53. 
Pohlepat,  genua,  397. 
Pol^trema,  genus,  321. 
Poaition  at  cirripedes,  hov  acquired, 

127. 
Potash,  caustic,  action  on  sliell,  56. 
Primordial  ralvcs,  129. 
Proooma,  part  of  tborax,  G7- 
Proteolepas  bivincta,  589. 
PupR  of  cirripedes,  1 10. 
Pupa  without  natatory  legs  in  Crjpto- 

phialns,  580. 
Ptrgoma,  genus,  354. 

Anglicum,  360. 
cimccllatuin,  362. 
conju^ntum,  364. 
eoryiufioi     "" ' 


Kepuation  of  injurira,  1S8.         ^^ 
Reproduction  of  cirripodes,  97. 
Respiration  of  cirripedes,  64. 
Rostrum,    Hnterior    compartment   of 
shell.  39. 
not  symmetrical  in  Cfaelcaio- 

bia  carelto,  3S3. 
compouuded  in  Cbelonobis, 
386. 
inPacfatlasiM, 
478,  481. 
Dot  quit«  medial  in  Platj- 
lepiu,  424. 
Rules  ot  nomenclature,  201. 

Sack,  61. 

muscles  of,  63, 

formation  of,  124. 
Sacks,  acoustic,  05. 
olfaotorj,  97 

Savigniuia,  genus,  354. 
ScalpeUum,  acxcs  of,  23. 

vulgate,  larvfc  of,  103 
Bchodler,  on    organs    of    bearing    in 

Daplinia,  114. 
Schumacher,  date  of  memoir,  321. 
Scuta,  their  structure,  51. 
Scutum,  with  liorny    articular   ridge 
■    Chelotiobia,  3S3. 
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shell,  immediately  after  the  metamor- 
phosis, 41. 
walls  of,  or  parietes,  44. 
radii  of,  37,  45. 
alae  of,  37,  47. 
basis  of,  49, 
operculum  of,  50. 
growth  of,  64. 
minute  structure  of,  57. 
membranes  of,  58. 
sack  of,  61. 
with    tubular    perforations    in 

Chamsesipho,  473. 
almost  rudimentuy  in  Xenoba- 

lanus,  441. 
as^metrical  in  Verruca,  499. 
minute  structure  of,  in  Verruca, 
506. 
Shells  of  mollusca  excavated  by  Ver- 
ruca, 512. 
excavated   by  Al- 
cippe,  549. 
Siebold,  Von,  on  Syngamus  tracheaUs, 

23. 
on  the  abdomen  of  cir- 

ripedes,  65. 
on  tne  cseca  of  the  sto- 
mach in  Crustacea,  86. 
on  the  vision  of  cirri- 
pedes,  94. 
on  the  acoustic  organs 

of  Crustacea,  97. 
on  the  spermatozoa  of 

cirripectcs,  99. 
on  the  eyes  of  cirripedes, 
121. 
SijpAanicellai  genus,  438. 
Size  of  cirripedes  in  relation  to  tem- 
perature, 162. 
Sowerb^,  Mr.  G.  B.,  on  the  species  of 
Balani  having  cup-formed  bases,  in 
the  southern  hemisphere,  192. 
Sowerby,  Mr.  G.  B.,  jun.,  on  an  inor- 
^mic  deposit  in  connexion  with  a 
Fholas,  553. 
Species,  variability  of,  155,  184,  197. 
Spermatozoa,  98. 
Spar  of  ter^m,  52. 
St.  Ange,  M.  M.,  on  the  mouth  of 

cirripedes,  19, 76. 
on  tne  reproduc- 
tive system  of 
cirripedes,    97, 
100. 
on   the   nervous 
system,  92. 
Stomach,  85. 


Stomach,  none  in  Froteolepas,  596. 

none  in  the  male  Alcippe  and 
Gnrptophialus,  562,  585. 
Stomapoda,  amuties  to  cirripedes^  19. 
Straus,  on  the  affinities  of  cimpedes,  9. 
on  the  moulting  of  Daphnia, 
157. 
Structure,  microscopical,  of  sheU,  57. 

peculiar  in  Ver- 
ruca, 506. 
Stutehbury,  Mr.,  on  the  shell  of  Chelo- 

nobia,  386. 
Syngamus  trachealis,  23. 
System,  muscular,  of  the  body  and 
cirri,  62,  68,  71,  76. 
alimentary,  85. 
circulatoiT,  87. 
nervons,  o8. 
reproductive,  97. 

Temperature,  effecte  of,  on  cirripedes, 

161. 
Tetradita,  Genns,  321. 

coerulesoens,  342. 
costata,  339. 
porosa,  328. 

upfilled     parietal 
tubes  of,  44. 
purpurasoens,  337. 
radiata,  343. 
rosea,  335. 
serrata,  333. 
s^uamulosa,  329. 
vitiata,  340. 
Terga,  their  structure,  51. 
Tergum,  occludent  ledge  and  shapo 
of,  in  Pyrgoma,  356. 
fixed  in  Verruca,  503. 
Tests  valvs,  39,  43. 
Testes,  97. 

development    of,    in  Froteo- 
lepas, 598. 
Thoracica,  order  of,  21,  30. 
Thorax  of  the  BalauidsB,  66. 
of  pupa,  85. 

rudimentary,  in  the  male  Al- 
cippe, 562. 
Ti^  of  limbs,  83. 
Tnton  of  Linnssus,  158. 
Tubicinella,  genus,  430. 

cementing  apparatus  of, 

143. 
trachealis,  431. 
balanarum,  431. 
Lamarckiit  431. 
major,  431. 
maxima.  178«  438^  4Qft. 


Tnitles,  with  their  CATapacea  perfo- 
rated br  Chelonobia,  391. 
with  Hit^lepu  ittaohed.  487. 

UniMmlitj  of  drapedea,  SB. 


Viivn,  opercalu',  EO. 
til  ahell,  39,  43. 

C'tnoniisl,  129. 
ntdogieaof,  131. 
V&n  de  Hoeven  on  Linmliii,  88,  90. 
VuiHtionofchuacten,  166, 164,197. 

in  TetMclit*.  887- 

in  Chtli&malDB,  459. 
Vermcidc,  famil;  of,  496. 
Verruca,  genm,  496. 

caneri  Amtrieani,  S96. 

Is^igtts,  520. 

next,  533. 

priioa,  625. 

Spengleri,  531. 

Stroroiii.  618. 


Vtrmea  toMaiana,  399, 

Vedcle,  Moiutic,  95. 

Venodn  SBiniiules,  98. 

TMioabt  BcmiDBlis,  ocmponnd  in  Pro- 

teolepw,  598. 
Tiiion  of  ciiripedes,  94. 

Wagner,  R.,  on  the  reproductive  sja- 

tem  (J  diripedes,  97,  99. 
Walla  of  ahell,  43. 
Water,  brackiah,  effteta  of,  on  cirri- 


lea'  akin,  growth  of,  into  the  ahells 
of  Coronnla,  413. 
perforated    b;  Tubici- 
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Xenobahmoa,  venua,  438. 

globicipitii,  440. 

Zenker  on  the  ejes    of    Daphnidae, 

191. 
ZooipertDB,  98. 
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